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tae TO THE aM 
Right Honouroble- 
CEORGE 
“Lord Dartmouth, WC, 


Honour'd SIR, ae 
ET is: now the fourth time 
ce that this Compendium. . 
© appears abroad ip the. 
world, and-t} uth tbe moddn 
lige t 


fy of the learned Author yo Sane ae 


Merit, prefer the Publick 


‘The Fpiftle 


yet the accurate and fuccintt 
method of handling {0 sifeful 
a fubject, fpeaks the Treatife 


tobe ( what I bnow it was ) | 
omiive work of that ingenious : 
and expert Mathematician, — 
Sir Jonas Moor Kt. None - 


have a Title, Sir, £0 own, OF | 
to give Reputation to Books 
of this nature, that pithin 4 
thin fell contain a large” 
Kernel and inflruét. much in 
~ few ‘words ; but thofe who 
being preferred to publick 
charges for Learning ana 


Good 


| 
fered it iat firft to peep out 


—ywnder 4 horrowed Name, 


Z Dedicatory. fer 


God be fare. the applatife of a 


the People: And rose, Sir, 
wiso know by iow indefati- 
gable Studies you have per- 
fected your felf in all the 
parts. of Mat’ ematicks, ani 
mating the practice «of them by 
the moft exaf Theory, and 
confi ming that Theory by the 
befi of praétice' can doubt, 
but that as your extraordinary 
“Worth bath rendred yon 
acceptable ta thofe who _ ave 
the be Judges, and trueft 


rewarders of merit; fo your 


Loyalty to your Prince, and 


Love to your Country, ave far 
dearer to you,than any particu- 
Be: a2 lar 


_ : 


. The Epiftle” 
lar concerns whatfoever can 
be. Tou have. had skill, 
Sir, to comriye, aud ya- 
lour en “many occaftons, 1 


make pratticable bath by Sea : 


and Lani, many great thimgs 
in Navigation, Fertification, 


art of War, Gunnery, and © 
‘ll the landable Arts that | 
give glory : to a Nation ; but | 


the particulars you bave at- 
chieved therein, the Publick 


muft expeck to. learn, from 


thofe infpired Pens that fhall 
tranfmit the Hiftery of our 
Times to future Ages, for I 
fhould —prefume above my 
reach to attempt the task. I 


beg 


ee 


~~ Dedieatory. 

beg therefore pardon, Sir, for 
the baldne/s I take, in pre- 
fixing your Name to this 
fourth Edition of theBook. I 
has been already well receiy- 
ed in the World, and I am 
| perfwaded that’ your innate 
Difpofition to encourage all 
endeavours that tend to pub- 
lick advantage, ‘will incline 
you to tmprint on its intrin- 
fical value the currant ftamp 
of your Patronage and Ape 
probation. As this is the beft 
office I could perform in this 
publication, fo is it, Sir, the 
only way I could find to te- 
ftifie my gratitude for thofe. 
oe a4 many 


‘The Epiftle, ¢e. 
many — undeferved favours, 
you bave been generon/ly 
pleafed to heap. fo liberally 

upon my Relations and my 

ee fel. having hereby the fo- 

nour to prefe/s to the Wor ld, 

oie much Lam, and in all 


; _— dutifalne/s ajpire to be, 


=e ear Lorfhips 
~ Moft Humble, 


~) And Faithfcl Servant, 


The Principal Contentsof 

~~ this Book with the Page 
and Number anfwer- 

a ing. 
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. 2526 
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A fhort Specimen of Vulgar Fra- 
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_Of Proportion, dire& and back- 
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Arithmetick. 40 
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_ Aliquot parts of Pence, Shillings, 


and of the hundred weight. 42 


A Table for buying and’ felling by 


the hundred weight. 43 
Rules of Praétice for Interett, 
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The Content 5s 
Six Theorems for Compound Ia- 
tereft by Log. Page 46 
Rules concerning Frecholds to be 
_ bought or fold. 43 
A Table to putchafe by, at 556, 8, 
Or 10 per Cent. 
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Tangents. 
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The Refolution of Plain Trian- 
les. 
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The Refolution of. Spherical. Tri- 


angles, 53 
Longimetry, or Meafuring of Lines. 
56 

The art of Levelling. 7 
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OF meafurings Heights and diftan- 


ces unapproachable, 58 
The Heights of feveral Stee- 
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feet. 


4 59 
Some Propofi tions Geometrical. for 


ordinary Ufes, - Tbid. 


To plat downa parcel of Sania 


_ by-a fquure. 
_A Table that gives the length’ of | 
the parts uF a circle. Ibid. 
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The Contents. 


Planimetry, or the meafuring Tri- 
angles,squares, Regular Figures 
or Irregular. Page 60,61 

The dimenfion of Circles, and o- — 
ther round Figures. 62% 

The beft proportions for Circles, 
Spheres. Cylinders. Ge. 63 

A Table for turning Perches into 


Acres at once. 64. 
A Table for turning fquare Feet © 
into Acres at once. Ibid. — 


Meafuring, of Pavements, Pjaifter- 
ing, Wainfcoting, Ce. 65 

Meafuring of Carpenters Work, 
Brick-work, e- Ibid. 
A Table. to caft fqnare Feet into 
Perches of Brick anda half and 
the way for more or lefs Brick © 
thicknefs. 66- 
A Table to turn fquare Inches in- 
to Sticks and and parts of Tape- 
Pane 
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A Table to turn fquare inches into 
feet,quarters, and inches. Ibid. 
Stereometry, or the meafuring of 
Solids. 63 
| Mea- 
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The Contents. i 
Meafuring of tapering Timber, 
War Sectors, and Segments 
| of Spheres,fpheroid. Page 69 
_ A Table for-plain and folid mea- 
aanle ets i a ae 
A Table for turning folid inches 
_ into folid feet. | 71 
A Table by the fuperficial Content 
at the end, to find afoot. Ibid. 
The meafuring of earth-work, as 
Cellers, Vaults Ramparts,¢*c.72 
_A Table to turn folid feet into 
Floors, Quarters ee. Ibid. 
Meafuring Ships. Veflels, cc. 73 
To double a Cube. . Ibid. 
By the magnitude or weight of 
any Body,. either metal, Stone, 
Grain, or liquid Subftance,men- 
tioned in Page.17, to know the 
magnitude or weight of another 


Body, & coxtra. Toid. 
The weights of the faid Bodies in 
___ .water. | 


: 74 
Two Tables for turning folid in- 
_ ches of water into Averdupois 
weight, @ contra. 75 

| The 


The Contents. 
The meafuring of. all irregular 
Bodies, by finking them in-wa- 
Of the Gauging of Veffels. ~ “96 
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‘4 The Gontents. 
“to dif,art, and to know the 
bore. Page 37, 88 
The fhooting in great Guns, With 
their Ranges. 838 


A Table of Ranges. 89 
Problems for Praétice of plain tha 
fpherical Triangles. - Ib. 
Problems of the Sphere. 90 
Of the Hour and Azimuth, plala 
Examples. 92 


Geography: Of the Zones, {nhabi- 
tants, Climates, Maps, Lands, 


Seas, From, 93 tO 94 
To meafure the diftance. of pla- 
ces. 95 


- To know the Contents of any par- 
-_celof the Earth in fqnare Miles, 

contained in any Triangle. 96 
Of Navigation, by the plain Sea- 
Chart, by Mercator’s, and bya 


great Circle. 97 
A Table to turn the Rumbs into” 
Degrees. and Miautes. 9 


: To know the Ships way ona great 
_ Circle, uponat Parallel, or upon 
any Rumb. | 99 
ES eh! als 


he Coutents. — 
Dialling: To make an Horizontal 
or Erect Dial. Page 100 
A Mechanical way for all Dias, 
‘eand very exact. 10! 
The defeription and ufe of an Uni- 
verfal Dial, being a new proje- 
ction of the Sphere. TO2 
The ufes-thereef in many Propo- 
fitions, bothfor Hour and Azi- 
muth,and the Stars, 102 to 106 
Of the Nature and Making. of | 
Watches, Clocks, and other: 
Movements ;withDirections for 
Pendulums. - 167 


“To find the number of Beatsa 


Movement makes in.an Hour or 
Minute, turns of the Fufy, and _ 
lengthofgoing.- r1o08toitr! 
Concerning Peudulums, the uni- 
verfal Meafure, length of Pen- 


dulums. 3 110, 1114 
How to regulate the inequality of 
_a Pendulum. 112 


To know whatalteration in Time 
the lengthning or fhortning of 

a Penduluin: to tenth of Me 
wil 


a The Contents. — 
will make. Page 113 
Of finding out fit Numbers for the 
Wheels and Pinions, 114. 
Examples for. fimall and greater 
| Worke | 116 
Of giving particular Motions. 117 
Concerning Time, and the length 
of the Solar and Siderial Days, 
and how to juftea the Pendu- 
lum. — 118, 119 
Of the Ufes of the Tables of the 
Sun’s Right Afcenfion, of 100 
notable Stars, and of the Stars 
about the North Pole, 119,120 


The 
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The Ord fi the TABLES 


at the end of the Book. 


alliNumbers under 1c@oo-, 
1. The Table of Proportional ¢ 


Parts, 


Hil. The Tails of Sines and © 
Tangents to-each Degree and Mi- 


nute. 
IV. A mot: aeaans te Tahle of 


Pole, and ee aes Afcenfious 5 
Latitude Pag 


VA able of the Right ese 


fion of the Sun ia time. 


A 


Fe HE Tale ofLogarithms for © 


-theStars that come under theNorth ¥ 


VI._A Table of the Longitnde. 


and Latitude of 100 notable fixed — 
Stars,with their Right Afcenfion in — 
Degrees and T ime,andDecliaation * 


pS fer tthe Year 1680; with the Diff. 


rence for every io Yeats, to fap- 
ply them for ever, 


VII. Ag 


. eee 


. Vil, A Table of the prices of ~ 
Commodities, from i torecoo, 
Pounds,.Elis, Yards, -@c. 

' VILL. A Table, comparing the 
Englifh Foot and Pound with Fo- 
Reign Feet and Pounds, 


iuot full. 
Px A Table of Meridiona} h Miles 
cand Parts. 


1X, A Table for gauging Guske " o 


etn ote, eto, oto, oho cfs, cfs, fs, ate, clo cfs, cfs 
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GENS 


Tas Note, for the ready taking the height — 
of the Pole by the height of the Pole-Star, 

iuld have ended the Book, but wanting © 
room, I place it here. Gonfider Sig, 23. where P™ 
is the North Pole,"LPN the Meridian, the Circle i 
Za b the Circle the Pole makes about the ; 
Pole, ‘Zithe Pole 3 above, N ander the Pole, © 
d the’ Pole x in any Quarter of the Circle, ) 
PZ or PNis the Radius this Year 1674. to 
2° og! sof, or 8759", and for every Year toe 
come fublivading 2.0, it will be 1675 == 87399" 
167628719, &c. Next thing to know, 7s the” 
Right Alcenfion-of the Pole >, which this Year 
will be 9° 12! 46" at Z, at every Year ad-/ 
ding © 54 to the former, makes it t0- be” 
1675 9° 14! 4c, 1676=2 9° 168 34', &c.) 
which mult be turned into Time, alleming every” 
Degree 4%, Go. Subfirati the (©) Right Ajcen— 
fion from Pole > Right Afcenfien, leaves ther 
time of the Pole > Right Ajcenfion ct Z above” 
the Pole, and adding 12 hoursat S wader, | 


Now by atrue Pendulum Watch, at any time 
when you would find the Latitudes, having the 

. time of the Night, take the Difference betwixt 
the Pole > Right Afcenfion at Z, and that 
time, and turning that into Degrees, Minutes, 
and Seconds Jt jhews in what part of the Circle: 
the Pole > is, and in what Quadrant, and 
| the lL atP. Lafily, dd the Logarithms of 
Pe | | . the 


the Cofine dB 0, andd B, or Pz, and fub- 
firat the Radius, it gives the Lo, aritkm of _.. 
Po. Now the height 2 
Po. = height of the Pole, 
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(1) 
| CHAP. }. 
Of a Perpetual KALEND AR! 
| ORs! ie 2 
ALMA N ACK. 
The Us of f ree finall Tables for finding 
the Days of the Month, Sun’s place, 
Right Afcenfion, the Prime, Epatt, 


Moon, Tides, Stars, &c. for Ever. . 


The firft Table or Fignres 


(2) 
This Table: begins the firft of Fanuary, and” 

contains the days of the Year ; the firlt of 7a- 
nuary is made blagk, and fo every’ feventh until 

' the yearsend ; there runs alongin anosher Line | 

‘the place of the:Stin anfwering and oppolite to* | 
the Days, (uzz.) every degree of the Ecliprick 
from “y" to. throughthe whole Hcliptick sand, 
near to this laft Line,.there'runs a Line expref 
fing the right Afcenfion of the Sun or Star ap- 
fwering unto 24 hours;; each hours divided in- 
to 15 parts; which are’ four mingtes a picce’; 
near ft are placed fmall Alterifms with Letters 
by, them for 20.0 f: the: principal Stars fet-down 
athe ‘Third ‘Table. 


- The Second Table‘or Figure. | 


"This Table, Entituled an Almanack for 146 
Years, has.in the middle Dominical Letters, all 
the even backward from A to B, above which 
are years. palt, and helow years to come, with 
- “the Prime or ‘olden Number under.the Years, 
sand the Cycle of the Sun below ; Thefe Years 
 areexpreft by 2 Figures, and fometimes by one, — 
and are all the Leap-years that are betwixt the 
Near 1600 and 1740 ;-by explaining the lower _ 
yow you will ealily perceive all. Jn one Line] 
~ there is. 1460 begins, 1672. 1656. 1668. 1610. 
1664. and 1676. follow, all which are Leap-" 
years.and has to each Year the Dominical Let-_ 
ter aboye-and Prime below, and thofe inter- . 
_. “4gnediate Years-that are not Leap-years are tobe © 
© fapplied. Suppole Tbegin at 1660, which hath | 
G for Dom. Letter, and Prime 8 ; for 1661 
“yr will: have F. tor Dom. Let. and 9. for Prime,. 
andis f{uppoied to{tandin the room of (72) For 
1662 initead of (56) 1663 inftead of (68) 
1664. inftead. of (#0) and then 1664 ; fo Py 
7, gar ee ‘eee ap 


| 


‘ 


Tan :: An ALMANACK. tor sA0 YESrsp,, ; 
Circumety: gf S'Murk  |25 } Barth 
Eyiphanie.| 6 «Afvention d\29 


(3) 


Ehl: Tex? be:\25 
Car: 3*Mart\30 


24| 8 |20 S‘Barthol: \2. 
To| 15}. Sep: 


* Ex: JA 

¥ b P SPhul: &lad 4 a S'Mathew \2,1 

CoD: . «EL alt:-Tor= en| IS} SMich:ar:j20 
Puri:Mary| ale Wit: © dv 


Mar: 
Daud Arch:| 
« Faft: © dayl 25} 
Lady day 25 


a 


nak 


| S‘Zuke 43 


mM 1h:The: AS 


1 Sino &Fud\ ze 


All Saints ’ 
Mich:T- ent 28 
S'Andrew 


50 
ap a Dec: 
«alt: Torche: ALr eas 
Thunge & Tae gh CBE 17, t TS ey 9 | 2E} 5 S Thomas |z 


re 


| Nat: Chrift|2.. 


Leap: 


A2 


‘Then & ttands for 1700,and fothe figures ftangt 


CEeye.: 


Leap-year is twice accounted, one-for that part | 
of the Year, from the beginning of Fanuary,to — 
the end of February, the latter tor the other — 
part of the Year,and has two Dom.Letters.Fur- 


ther, 1672 is inthe Table, but this prefent — 


Year 1674 is not there, but imagined to {tan 

in the place of 1688, and has D for the Dom. 
Letter, and 3 for the Prime; accounting from 
the laft Leap-year_1. On either fide of the laft 


Oblong are the Months in order, with the Fe 


ftivals, Terms, and: Notable Days in each 


+ 
| 


| 


Month, when they fall upon. ‘The moveable — 


Feafts.are marked with a {mall ftar, as in Fe- 
bruary Shrove-Tuefday, and in March Eafter- 
Sey and have a day fet to them, to which 
every Year.anothernumber being added makes _ 
them certain.” 


_ © The Third Table or Figure. 


“This Tablehason the left hand in four {mall 
Columns, (1) The Prime exprefied by Points. 


and Figures down to 19 ; (2) the Eipact an- » 


{wering to the Prime; (3) the Dominical Let- 
ter ; (4) A number anfwering, which ferves for 
a(certaining the Moveable Fealts. Next the for- 
mer,are the Names and-Declinations of oa 
principal fixed Stars,with the Letters of the Al- ° 
phabet, to direct where thefe Stars are to. ber 


~~ found in the 1 Table for their right Afcenfions, 


and the fourth Column fhews whether their De+ 


- «clinations be North or South. The laft thing in 


this Table obfervable, is, the New Moons or 
Changes: It has 13 Columns ; the firft are the. 
Year of the Lord, every Tenth Year exprefled- 


- “fromthe o which fignifies 1600, and fo you will 


find all the figures thar ftandright,which are1, 
2535 45 5555 7582 95 ftand for 1610, 1620, Cre. 


Wile 


i 
Booviwadds till 1690, which i is for 200 years, 
the intermediate years to be fupplied as was 
done in the Second Figure, forthe Years be- 
_twixt Leap-years. 
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(6) 

The Columns under the 12 Months exprefs 
the day ofthe mean Change of the Moon ever 
Month, if the Figure ftand right ; that is, wit 
its head up, it ftands fingly for fo much , if it 
{tand with its head to the right hand; it fignifes 
10, and fo many days befides ; it, towards the: 
left hand, then 20 and above ; if downwards, 
then 30 and above. 

: a particular ufe of the three Tables afore- 
aid. 


Cycle of the Sun for any year propofed. 


fxample, 16741 find in Tab. 2. among the © 
years 72 lait etc I tell on 1673, 745 = 
s, D isthe Dominical Letter, — 

3 the Golden Number (by accounting fromone © 
_ under (72) and the © Cycle. Again, if 188 . 
em 


where (68) {tan 


were propofed, G and A the Dom, Let. 5¢ 
Prime, ands © Cycle. 


Ufe. 1. To find the Prime, Dom. Let. and _ 


2. To find the Epa&, inthe third Table un- 


- dex the title of Epacts againft the Prime as a. 
gainit 3 the Prime, the Epact is 3, againit 5 

act 25. t . 
ta To find what day the year begins on, be- 


caufe A is always thefirft of fanuary,it that be 


the Dominical Letter, then it is Sunday ; ‘if any 
other,-as in the year 1674, D, tell back to A,as 


 — =<, se 2 


D Sunday, CSaturday, BFriday, A Thurfday- | 
All the black days in ( Table 1 ) are Thurfdays — 


that year ; and having the Thurfdays, the reft 


- are had; And thus you may find whether any 


Leafe or Bond he right dated, and what day of 


the Week any day will fall on that is to come. 
4. (Table 1) againft the-day of the week you 

may find the place of the Sun, and the night 

Afcenfion ; as againft the 25th of March, the 1 


degree a we {tands, and the right Afcenfion 
1 b. and 8. Bom 
"-g. 'The(2 Table) amongft the Months safe 
va m, iva: 


9 


ee ois aera ty leat 

» othe Feftivals and Terms, if they be fixt ; bat for 
ithe .Moveable thar have a Staradjoyned, you 
“emnft-find: how many:days muft be added each 
ear to them to make them fixtftppofe. 1674,3 
_¥ asthe Prime, andD the Dom. Let: againit 3 the 
(Prime in the(3 Table)yowhave E the Dom, Let. 
_and 23 a number ; now tell how far diftant Eis 
from D forwards, viz.6, which 6 added to 23, 
-makes.29 to be added tothe number againtt all 
_ thesMoveable Feaits;to make them fixt for-this 
ear ;viz. Shrove Tuefday being found’ on the 
»fecond: 6f February, add 29, makes it the third 

of March, and Eaiter day the i9th of April. 
. 62Forthe twenty Stars, ifany ofthefe named 
“come into the Meridian; or to any khown hour 
of the night, find the Star.in the (3 Table) and 
obferve the Letter that anfwers;feek that Letter 
~ in the firft Table,and find what right Afcenfion 

” it hath ; take the Sun’s right Afcenfion trom»ir, 

‘(but if it be le,add 24 hours ) and. the diffe- 
rence in 'time*added to the Star’s hour gives the 
“true time of the night. . 

__- Jeo find-what day the Moon changeth'each 
Month, asin the year 1673, look in the (3 
Table) again{t 7-account 1670, tell down, 71, 

+92, 73, (thatis, where E, {tands downwards) it 

, changeth in fanuary the 8th day,in Ibraary 7, 

» March 3;é~¢(this is meant of the meanChange) 

_ lfwhen you ‘have got the day of! the Change 

you place that in ‘the: Malendar (Table 1) -you 

may. find the Moon’s.age,any day. 


. 


--°§. To find the time of high water at London. _ 
* Bridge,you mutt very well obferve the Column 


: 


for the Moons:Motion and Tides in Table 3 
where firft you have {mall figures going down 
 to1s in one line,and from 16 to 30 in another, 
being the Moons Age for the Tides, which ar 

: had byin{pection in the two annext linesdivided 

into hours and fifth parts, and marked with the 
; sae Az Nu 
8 


at 


pian Gt 29, 
Numerical Letters, (the fimall figures inter- 
mix’d, being for the time of the Moon’s fhi- _ 
ning.) As for Example, ) 8 days old, it is 
. high water at 9 h. and 24 minutes; at 22 days | 
oldat 8 h. and 36’, . 
___ 9. Tofind thelength of the Moon's fhining ; 
Here the Age of the Moon is accounted down 
inthe firft Column to 15, and up againto 30in 
the fame, and the time is exprefied by the 
{mall canes amongft the Numeral. As at 8 
days old the fhinaing is 6h. and 24’. at 24 
days 4 h. 48! § 
_ Jo. For the Moons Rifing and Setting take 
this Rule, : . fare whee ; 
, © Tiling more € ihining = )) rifing. 
Increaf. © ietting more p fhining — ‘p {er 
; @) rifing lefs *y fhining p rifing. ~ 
Decreaf 3 @ letting lef > taining = fetting. 
11. To find the time of the night by the” 
Moons fhining on any. Dyal; firft, the Tides 
are three hours more than the } Sourhing o-- 
therwife. ‘ : zi 
‘y Southing lefs by the fhadowed hoyr = 
Time in the Eaft. i 
p Southing more by the fhadowed hour= 
‘Time in the Weit- 
12. Thefe proportions are all near true, but 
not abfolute, becaufe they refpect onty the mean. 
Motion, having not regard to the } Latitude. 
“Without this Book may be had all thethree Ta- 
bles printed together to ufé alone. 
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Of Metals, Water,’ 
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“c. and other ufeful Notions, 
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Turn thefide to you, and then this Table of — 
long “Meafutes, (as allthesreft after) may be 


confidered-as to the Colums: or Spaces betwixt 


line.and line from top to bottom:y.or Jinear, or * a 
by lines fromthe left ro,theright: The Column | 


isof the fame nameias at the top,fuppofe inches, 


3,9, 12, 18, Gc. are all inches: But inthe line — 


do feverally belong to the name.at the end of 
the line ; as 36 Inches,.12 Palms, 4 Spans, 3 
Feet, 2Cubits make feverally a Yard. 

Square Meafures or Superticial are contained 
in the other part ;. as; one Pole fquare are 
1089 {quare Paces, 30% {quare Yards 272} 
{quare Feet 39204 {quare Inches. In the Table 
© 


long Meafure it is faid a Pole or Perch is 
161 Feet, which is the State Perch ; belides | 
which: there are. other cuftomary Perches or 
Poles, vzz. 18 Feet forFens and Wood-land, — 


ee ee 


2t for Forefts, Lancafhire and Irz{fh Meafure, _ 


and 183 Scotch. 
The Meafure for Horfes is by the handful = 
4 Inches. 


How thefeMeafures of ours azree with others — 


abroad, fee a Table Printed in Modern Fortifi- 
cations ; and at the latter’end of this Book. 


The Ell is fve quarters of a Yard, and has 20. 


Nevles; asa Yard has 16; 4 ofan Ell = 4 of © 


‘ 


a Yard. A Dutch Ell or Stick is three quarters. 


of a Yard, by which Tapeltry is meafured. 


2, Kefore we come to Meafures of Applicati- — 
on, which depend much upon Weights,we will - 
rreat of Troy and Averdupois wgight: By Troy. . 
weight, Gold, Silver, Jewels, Amber, Electua- — 
ries, Bread-Corn, Liquors, are weighed ; and ~ 


trom this Troy Pound are taken all Meafures 
for wet and dry Commodities. - 


‘Averdupois weight weighs all manner of © 


things 


% at Se <a - > a: 4 


things that can-waite, and thouglr the Potind 


- Averd. be greater than the Pound "Troy, yet the 
_ Ounce is lefs. “The Pound 'Froy is divided into 


Ounces, Peny-weights, Grains, @re. and the 

Pound Averd. into Ounces 4,Drams “%,Scruples 

3: Grains Gr. The-Tables follow. 

ay = Apoth. Weitht. . 
Troy Weight. Gr. | 


Saal alas, a 20 2) 
Gorn F ae Seay | Eee Z 
24.) Penwt co | 3 4 


Se ¥. 
P8380 ] 22 
shied at 


‘) $700 | 240 lia {tb $760 288196. 12 


Ounce.| 480 aii 8 | 3 


—_— 


- © Apothecaries make up their Medicines by the 


laft Table of Troy weight, but buy and ‘fell 
Drags’ by Averd. © | 


. Scruples. - Anserd, Weight. 


‘Drams. 


a4 


$ “jOunce. 
48] rar }F6. jpound. MGA 


ey ers, —-- ™ 


! 43008, 14336 “1792 112 |Hund. > 


———— 


1860165 128672c} 35842 | 2249 | 20 | Teh’ 


4 The great Hundred isalways 112 1. and 20 


“of thefe make a Tun. Eighty Gunces Averd. 
smake near 73 Ounces Troy;which is 5 l.Averd. 


_ 0°61. Troy, which fhews the Ounces Averd. — 
Aefer,-and the 1. Averd. greater than the Oun- 


ces or |. Troy. 


~ Dr. Wiberd,who was very diligent,makes 1 q. 


- Averd. equal to 17 1. Troy ; therefore let this 


‘proportion hold ; Troy Lto Averd 1.17.14- 
ie Troy ou.to Av.ou.s 1.50. 
; And 


| (12 5 
And by very good Experiments of him and | 
others, it will be very ufeful to know,that one 
Ounce of pure running or rain water Troy will © 
fill 18949 inch,and J oun. Aver. 1,72556inch. | 
One li Troy will fill 22.7368 folid inches, and 
1 1. Averd. 27,609. One folid Foot will hold © 
96 1. Troy, and 62,588 Averd. — 


A Tun weight Averd. is always 20 C of all — 
things, except Lead, which is 19. C. anda half — 


Allum, Cinnamon,Nutmegs, Pepper and Sugar — 
has 134 1. to the Stone, and 108 Tt; to the C. 

Effex Cheef or Butter the Clove is 8 l.the Wey © 
32 Cloves, or 2561. In Suffolk the Clove is 8 if i 
the Wey 42 Cloves, or 336 ]. Hay fhould — 
have 20 C. but is fold for 18 C. 36 Trufles, or ~ 


2016 1, Wooll is fold by the Clove, or half — 


‘Stone 7 1. by the Stone 141 Tod 28 1 Wey — 
192 1. Sack 364 1 Laft 4368 1. Ironand Shot - 
are weighed i 41, to the Stone, 28 1. tothe Quar- 
ter, 1121. to the C, 20 C. to the Tun. A Fag- 
got of Steel is 120 1.5 a Burthen of Gad-Steel-1s 
2 fcore, ors$o 1. For the weightof Butter and 
Sope, 6 |. of Butter, and 6ol, ofSope make a ~ 
Firkin, and four Firkins a Barrelof either. 

3. Dry Meafures of Capacity are raifed from — 
the Gallon, containing 8 Pints,which fhould be 
contained in 2724 Chabick Inches, and fhould: 

hold of pure running or rain water_9 1.13 oun. 
12 drt. of Averd. Weight. Therefore to come 
to a trueGallon for dry meafure, if you make a 
fquare Veflei that fhall have each fide 6 inches 
and 48 hundred parts of an inch, or ifyou weigh 
with Averd. weights, 9]. 13 oun.and 12 drams 
of clean rainor running water, either of thefe — 
wall find out a Gallon dry Meafure. 


Corn 


(13) 


Corn Meafure. 
Pints , 
— g \Gal 
"16 - 2 Peck 
64 | 8 
428 16 Ria 
256 | 32 4 arnock or coomb. 
“Fre 164) 32 18) 4 2 |Seam,raf orquart 


soy |384|192 | 48 |24|i2 | 6 \Wey 


120 640)32 0] 80 40 20 10 ro } Laft.: 
A a7 68 |136|276 54213072 5120 
1. 


ee | 


B 56 \1C.J2C. 4C.j24C'40 C, 


140 }7 


‘The number in the Line A expreffeth in 
ounds Troy the weight of Wheat in all the 
Meafures, in B. Averd weight. 
~ -Meal is weighed as Corn, but the Common 
reputeis,that a Gallon of wheaten Meal weighs 
_ 71. Averd, and 81. 6 ou. 4 d. weight Troy ; and 
fo 4 Bufhel 56 1. Averd. and 68 1.1 ounce, 12 
“penny weight Troy. All other Grain, likewife 
alt, Lime, Coles, Ge. tollow this meafure, 
which is called Wincheffer meafure: But note, 
that as Sea-Coleand Salt are meafured with this 
Bufhel, then they are-heaped, or elfe there is 
allowed five ftriked Pecks to the Bufhel ; and 
this is called Water-meafure ; 36 fuch Bufhels 
are a Chaldron of Coles ; and on Ship-board 
they allow21 Chaldron to the Score. ire 
4. Liquid meafure is either Wine, or Aleand 
Beer meafure. The Gallon for Wine meafure 
contains 231 Cubical inches, and fhould hold of 
‘ure rain or sunning water, Sl. 2 Oum 13 a 
¥ —. Aver 


Averd. and 9 |. to Oun. rid Troy ; Therefore 


to get a true. Win: Gallon, makea {quare veflel 


that fhall have all the {quaresand depth 6 Inches 
and 13 hundred parts of an inch,or ifyou'weigh — 


with Averd. weigh 8 |. 1 Oun,'11 dr.- of puré 


running water; either of thefe will find out a © 


true Gallon of Wife meafure. 3 
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s. The Gallon for Ale or Béer holds 282 fo- 
lid inches, and weighs. of pure water 10.1.3 0m, 


4 


4-26, Therefore the {quare Velfel ought to be 
6 inches.and sshundred partsiof an inch each — 


away, and the water iol, 3 oun. |42. Averd to 
find this Gallon, Mis Mee 
A Table 


| A Table for Beers 

k i - : 

“78 Gall, ‘ 

J2\_9 F ~ 

144) 4 AS. 2 (Kild, 

285/50" “4# | 2 Pat 

wig76" 72 8 Ray ¢ | 2. | Hogth 
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 Notethat Vefels for ae Fifh,Sope, follow: 
_ the Ale meafure ofa Gallon; 8 Gallons make 
a Firkin, 2 Firkins a-Kilder kin, 2 Kilderkins an 
Ale Barre), and 12. Ale Barrels a Laft. 
"6. Tale and number of {everal goods. 
OF Canvas cloth, the C. is 120 Ells s of Fu- 
Rion 1 Chefis 14 Elis; ot fine Linnen, ’Silkand:- 
| $yndon, 10 Ells. 
~~ Codfith, Haberdine, Ling, ec. have 124 to 
the C and 12.40 to the M. Eels25 to the ftrike,, 
and 10 ftrike to the Bind. Of Herring 120 to.” 
the C. 12 G. to the M, laid ina Barrel, and 12, 
Barrels,to. 2Lait. 
“Tale of Furrs, Filches, Grayes, Jennets, Mare 
tins, Mincks, Sables, 40 Skins is a timber. vorher 
ins score to the C. wii 4 
sieges of Glafs is S24 diss or 120 1° 5 
ne 


ee 


a he 
eee 
a, _ 


A / ) : 
: {16 ) ; 
One Bale of Paper is io Ream, 2 Ream 20 _ 
Quire, a Quire 25 fheets. 
One Row] of Parchment is 5 dozen, a dozen © 
12. Skins. | 
Ten Hides are a Dicker, a Laft 20 Dikers. 
Ten pair of Glovesa Dicker ; and fo ten © 
Hors-fhoes. | 
Tale of Fuel. All Billets fhould be 3 Foor | 
long, and fo all Faggots; andthe band befide | 
the knot 24inches round, and not flac. , 
A Laft of Powder is 24 Barrels or Firkins, © 
‘which mult hold a rool. neat. * 
Timber is fold either by the Tun or Load; a 
Tun is 40 Foot folid, a Load is 50 Foot folid. 
7. Of Gold and Silver. They are near the 
a ortionof12to1; therefore ifan Hebrew 
alent of Silver be valuedat 375 ].thatof Gold — 
will be4;00 1. | 
The value of Gold here in si Seok is as fol- | 
lows. One peny weight of Angel Gold is worth — 
4.8. 2d, ob. of Crown Gold 3s. rod. ob. of So. | 
vereign 3s. 6d. ob. 
One pound Gcvling meek ought to have rr 
ounces 2 penny weight fine Silver, and 18 peny _ 
weight ef 
Finenefs of Goldis efteemed by the Karract; — 
no certain weight, but the $7 of-any quantity.” 
This Karraéct is divided into Grains and Parts. 
The Karraét that weighs Jewels is divided 
into 4 gr. of which grains 20 make 24 gr. Troy, — 
or peny-weight. “u 
' §. Metals, Stone, Liquors, Grain, ¢yc. are — 
compared asin the Table following ; where — 
thereare four Columns ; the’ firft contains the 
names of them ; the fécond Column A hastheir: 
weights in Troy Ounces anfwering to. a Cubick 
inch of Magnitude; the third Column B has » 
their Magnitude ininchesand Decimal parts,an- 
fwering to one Oun. of Troy weight ; the third 
Natasa able Columa — 


ee 


: (17) 7 

Column C. is the weight of a Cubick inch in the 
water, in Troy ounces and Decimal parts. 

4 iu... As. inet 2. DP) dee 

© Golt- 9.91735 | 0.10083 | 9.33962 

D quickfilver — | 7.93388 | 0.12604 7.35615 

db Lead- 6.16198 | 0.16229 | 5.58425 


© Silver -—— §-50083 {0.181791 492310 . - 


2 Copper — — | 4.81342 | 0.26776 4.23569 
od Hamer’d Iron | 4.27715 | 0.23360 3.69942 
Cait lron.-———— 3.96821 | 0.25253 | 3.09048 
y Tins Hee 0.25208 | 3.38921 
aie — — 1.59631 | 0.62644 | 1.01858 
; Ce i ae a ne ee 
Gommon. Stone- | 1.09835 | 0.91045 0.50052 
Honey-—— — | 0.79339 | 126042 | 0.21 566 
Salt water-—— — | 0.57773 1 1.79490 | 2.00000 
~ Frefh wa. or wine | 0.52773 | 177499 
Oyl— —— — 10.4760$ |2. 10069 
Wheat-— — — | 0.37628 | 2.65757 
: Dried Oak— — | 0.40745 12 45609 Bs 
_ “Theules of thefe Tables will appear hereafter 
inthe Rules of Brattice. liv. is. 
_ Troy wt. 1l.fover.Gold 2 . 42 10 
Minera. ‘wt, fover, Gold ¢ is Worth § st 14% 
 Sothat :ool.inCrown gold weighs only 11.12 0u. 
and 1ool infily.money will weigh 261.9 ou. Av. 
~ You may find by the former Rule and Tables, 
_ that one cannot well be cheated by the bulkot 
gold and other metals,by reafon of the weights. 
"To end this Chap. I haveaddedthe Aflize of 
_ Bread in Averd. weight; a very ufeful ‘Table to 
. correét Bakers ; the Town-Bakers Prizes being 
| onone fide, Foreigners on the other ; the Table 
| mit felt will be information fuficient. The Of 
_ ficers in towns, and Jultices of Peace in the con- 
oo oughtto obferve thefe Rules : On the right 
_ fide and left there is fet down the price of a bufhel 
| wheat,and ifthe Bakers want 1 ouncein ee 


= : 


‘to fuffer the Pillory. 


(48) | | 
Bread for.allWeights.. 
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And of the moft cafie performance of Multipli- 
- cation, Divifion, and Extrafion of the Roots 
 %y Nepayre’s Rods: The ufe of the Fable: of’ 
Logarithms herewith Printed : Decimal Ta- 

» bles, Progreffion and Proportions. 


ge OF the fix principal Parts ; Numeration, 
| Addition, ~Subftraétion, Multiplica- 
pon Divifioa and Extraction of the Roots ; 

ut firft notice muft bé taken of thefe tew 


Cha raters, 


— Subftraction or lefS 

X Multiplied by = Z, Summ 
Equalito ~ .. X. difference. 
5 Ph ‘ 


=|- Addition or more Divif) Divid. _ (Quote. 


__ 15 Numeration gives the value we place upon 
the 9 Digits ; the firft place is of fimple Unity: 
towards the right hand, next Tens, next Hun- 
| dreds, next Thoufands, dc. And fo each place 
tentimes more to theleft hand ; asyou may {ee 
by the value of this number, 75,832 whichis 75 
thoufand $32. 

And as this increafeth towards the left hand, 
ina Decuple proportion, fo may all parts orfra- 
-Gions of any whole thing decreafefrom Unity 
Ymthe {ame ‘proportion towardsthe left; as that 
_atter Unity to be Unity into-1o parts, the next 
Wito1oeparts, Os, andthough wein Rasrand 


} 
a 


} RE 5 
ih 


( 20 ) ' 
do not divide our money, or-meafures into thefé } 
parts, yet to make Arithmetick eafie, we turn” 
our accounts into it ; and for the better under= 
ftanding hereof, take notiee that at Reme their | 
money confifts in Ducats, Julios, Baioccas : Du.) 
cats is their Integer or whole Unite; ten: Julios | 
make a Ducat, ‘and ten Baioccasa Julio : So that | 
to exprefs 35 Ducats, 8 Julios, and 7 Baioccas, | 
they fet them thus ; 35,87, that in refpect of Jus” 
Jios it is _* of Baioccas _ 2. parts of a Ducat; 
This is the true Decimal Arithmetick or Natu. | 
ral: But'to break into other pb is inartificial, © 
283 imagines the whole divided into 3 parts. 

2. Addition, whether whole or parts, rakes” 
the general Simm, and Subitra¢ction the diffe. © 
357,28. rence, keeping certain, that’ 

Ex. 92.7_. Unite be. kept under Unite 2” 
--315,/89 Suppofe the Ex. here Ducatsy” 
2781,51 { w. and AY the, Summ would 
aN a eng 79 bE 3547 Ducats, 3 Julios, and 
(2) 3s 4188s 'g Baioccas. yee bs 
Ex. From 562 Ducats, 8 Jul: and 4 Ba. take 
381 Duc.2 Jul. and 7 Baioc. ; a 

Aiter Subftra&tion there re= 

Ex, $62,85. mains 18t Duc. 5. Jul, and 7%, 
381,27 Baioc. — e ee 

181,57 Ofthefe parts no more; if 

any Gentlemen or other, efpe 

cially Ladies, defire to look into their Disburfe- 
' ments, or layingsout, and yet havenot time to 
pradciife in numbers, they may, from Mr, Hus~-~ 
phrey ddamfon, dwelling near Turn-ftile in Hol. 
born, have thofe incomparable Initruments,that _ 
will fhew them to play Addition and Subitra.” 
ction inl.s d, any whole Numbers, without 
Pen, Ink, or help of Memory; which were the — 
Invention of that worthy Perfon,and Ornament d 
of his Country, Sir Samuel Moreland Baronet 
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- 3\°Multiplication by memory is fie for thofe 
that have conftant prattice,’but for certainty 
and eafe no Invention ever came near thas of 
the Lord Nepazr by Rods, made either of Wood | 
or Ivory.Sir Samuel Moreland has deviled a neat 
way upon Circles, but Vaftly chargeable, and 
that thas been the reafon why they have not 
beenfo well known. I have at laft cloathed 
fticks with Papers printed, and at very eafie 
charge they are to be had ready varnifhed,bet~ 
ter for ufe than made of filver, and fold with 
this Book as one, with one or more papers 
ready tobe pafted upon fticks, if the Box thould 
be loit, and cannot be falfe. 


To double or treble a number will be found 
teady by any one, as to double 7584,fay, twice 
4 is 8, twice 8 is 16, fetting down 6, and bear- 
ing one in mind ; twice 5 is1o, and 1] carried 
is 11, fetting down 1 and carrying 1 ; twice 7 
is 14, and I is1s ; all whichisisi68. The 
fame for multiplying by 3. = 


_ Before I come to the ule of the Rods, it will 

be very fit to fhew how Multiplication may be 
wrought by making a Table of the Multpli- 
cand to 9, as follows Suppofe I would Multiply 
6831,by 693, 1 take the Multiplicand 6831, and 
making a line before it, I fer down the Digits 
to 2 I double it and fet ir againft2, Ladd the 
firft and fecond for 3, 1 double that againit 2 
for 4, add the fecond and third for 5, douole 
the third tor 6, add the third and fourth for 
7, double the fourth for8, and add the fourth 
and fifth for 9. See the Table 


Table X 


ang (22) 

TableX. Dues) “Now fet dows) 
z} 6831 | 6831 Mutiplic. the Multiplicand) 
“2113662 | 693 Multiplier. and Multiplier and 
3120493. fetin the Table the’ 
4127324. ee 493 © ‘number againft 35 
S\DAIS SE on V4 and fet it down a+ 
6140986 409 gainft 9, and fet it 


7147917 14733883 Product, One place to the 
8154648 . 


right hand ,again® 

9161476] 6, and fet {till one’ 
place further,as inf 

theEx.whereby adding all the three Multiplees : 
you have the general Product 4733883. You! 
may try with leffer numbers, and perfect this 
way in an hours time. ' B' 
The Rods being fet together, make this Tas 
ble at one work tor prefent view. ae 
Firft then, having the Box’ open, you are at) 
the firft fight to know what figures ftand_omt 
each fide of the Rod; that next to you is fair, 
that underit, or the fide the Rod lies on, is the 
complement to 9, and the figures-en both fides: 
of the Rodare {een at the bottom by two {mall 
figures under the black Line: Suppofe you fee 
the Rod 6 upwards, you will know 3, the Re 
mains to 9, is under, and at the bottom you wilk 
 fee'1 on one fide and 8 onthe other ; fo at one 
glance you have four figures, know 6, 3, 8, Ty 
and this is proper to each Rod, and muft be per 
fetly learnt, From hence you may find, that. 
30 Rods have all the Digits tour times ovey, that 
is four'1, four 2, four 3, four 4. oe. ae 
Having learnt quickly to find a Figure, thet 
next is to place the Multiplicand upon the Rod 5 
ne Be in the Ex. 6331, I find thefe 4 figures 
as before, and placing 6 next the Index(fixt im 
the eer then 8, then 3 and 1 ; the Digits are 
then Tabulated, and againft every Digitin the 
Index you have the very fame figures as in a 
ts Ta Si 


‘} 


fin 


/*S Be he 

Table aforegoing, to be found with this Cautions’ 
that you begin at the right-hand, and taking 
out firit the fingle figure that ftands in a tri- 
angle, afterthat you muft take the two figures 
thatitand in the Rombus, if there be two, aiid 
if both be under 16, write the Summ down as 
one figure; if above Jo, write the furplufage 
above io down, arid-catry one to the next cell; 
but all will be better feen from the Rods therm- 
felves than ‘100 times from Words. See the 
(firftFigure} inthe laft page,where you will find 
the former number 6831 on the,top, andagainit 
3 (which,is two times the-number) you have 
in the Triangle firit 2, then inthe next Rome. 
bus'6, next 2 and 1, which you fet down: 
253; jaft-1, which makes 13662, as in the for- 
mer Tablesnext fix times is firft fix,then 8, then, 
‘(8*and 1) 9,then (6 and 4) =o, then (3 and- 
1) —= 4; fothe whole will be 40986, and nine 
‘times will be 9, 7, (2 and 2) 4, (4and7).1; 
(5 and t) 6, (61479) as in the Table betore 5 
a fimall labour will make you read the Rods as 
quick as yeu may’ fee them in the Table, either’ 
backward or forward, . ‘ 

_ If there be any decimal parts in the one or 
both Md or Mr, tell their number of prc for 
there muft be as‘many places cut off by the dis 
ftinction as werein both. 

~ Multiply 37, 5, that is 37 Duc. and ¢ Jul. by 
“as or, that is 15 Duc. and 9 Jul. and 1 B. You 
‘fhall have the Produ& 596, 625, that is $96 
Buc. 6 Jul. 2 Baioccas anda half; there are 3 
places cut off becaufethere was 1 in the Multi. 
plicand, and 2 inthe Multiplier. 

_ 4-Divifion has no more difficulty than fors 
eer ; tabulate the Divifor on the Rods, one 
xample will be fufficient ; let'the Dividend be 

‘4733883, the Product in the former Example, 
let 6331 be the: Divifor to be tabulated on the 
Rods; 


4 


age 
ae 


“CIB eo ae 


Rods, es have the multiplying of it to 9, be- 


fore which is here repeated. = 
1| 6831) Divifor\ Lividend ( Quotient © 
2113662} 6831 4733883 693 am 
3 20423 40986°° 
4127324) 63528 ¥ 
$|34155] - 61479 td 
6 40986 20493 | 
7'47817 20493 
8 54648 EEL 
9161479. 7 aa 


The Table of the Divifor {tands forthe Rods; _ 
firft, I fee that 6831 will not be in 4733,there-— 
fore you muft go 5 places ; thenlooking on the © 
Rods,or in the Table,for a Number that is equal 
er next lefS to 47338, I find it to be 40916, that 
is 6 times the Divifor; I {et 6 in the Quotient, — 
and {ub{traét 40986 from the figures above,refts © 
6352, to which I add 8 the next figure of the. 
Dividend, and feek again upon the Rods or Ta-_ 
ble for ir, or the next lefs, which I find to beg 
times, | fet 9 in the Quotient, and take 61479, 
plac’d as in the Example, and fubftract it, re- 
mains 2049, to which I add 3 the laft figure and» 
work as before faid, 3 times carries all away,and 
nothing remains, the Quotient being 693. . 

For Decimal parts there muft be as many ples 
ces inthe Divifor and Quotient as are in the Die 
vidend, in this Example. a 
12,91) $96,625 (37,5 IntheDividend there 


é 
4773 are 3 places, in theDiz. 


11932 vifor 2, therefore the 
11137 Quot.muft have 1 de= 
-— cimal place, which is” 

te : 37 Ducatsand sJulios;. 


and in cafe there.be 
° no Decimal or fewer: 
in 


= 


oe 
my ( 25.) 
Anthe Dividend than Divifor, put as many Cy- 
phers as you pleafe after the Dividend, which 
are. decimal places, and if you find that there 
be defect in the Quotient, put Cyphers before 
it to fupply the places. 
. § Extraction of the fquare Root has fome 
difference, but not much, from Divifion. ( 1.) 
Point each other figure beginning with the lait, 
asin the Example, 6,5, and 7, which fhewsthere 
will be 3 figures in the Root. (2.) Take the Rod. 
called the fquare Rod that 
has atthe top a {quare, and 
fet it to the Index,and feek ‘ a 1536 (756 


for the Fignres; the firft _ 49: 
prick (57) youwill find 49 14) 815 
nearett;fer 7 in theQuotient, 725 
and fubftraét 49 trom 57, 1§0) 9036 
refts 8. ( 3.) ‘To this Re- 903 6 


mainder ( ) add the next ied 

two figures to the next prick (15) makes it 
815, (+4) Double the ra 7, Viz.14,and 
fet it upon the Rods, and place thofe Rods be 
twixt the Index and {quare Rod, each time af. 
the firft work : Seek then upon the Rods for 
the next lef or equal number to the figures 815, 
which [ find’ to be 725, that is 5 times ; fetting 
§ <in the Quotient, fubftrac&t, and to the Re. 
mainder add 2 places to the next point (36; ) 
laitly, double the Quotient 75, which is-1 A 
fet this betwixt the Indexand {quare Rod, and. 
work as-before, you will find the Root 756, 
which multiplied by ir {eit produceth the fquare 
number 571536. If your Root be not perfect, 
but: fomething remains after the Iaft Subitra- 
er add Cyphers to the Square, and pro. 
cee 


6. Extradion of the Cube Root ; ( 1.) Point 
every third figure from the laft, fer the Cube | 
Rod that hath Cu. on the nee to the Index ‘he 

the 


< 


| (26) q 
the Box, feek the next le& on the Rod, which — 
js inthe Example 64, — 

| 


ies 


. that is 4. times,ft4 in © 
91733851 (4st. the Quotient and fub- | 
6 ftract, reits 27, to 


¥ 
: 
2 
th 
“ 
y, 


4 t \ 
48) 27733 whichadd 3 figures to | 
24125 thenext point,the fum_ 


is 27733. (2.) Square | 


200 
reve “the figure foundinthe © 
Gore 5 63051 Quotient, and triple it 7 
GAs) Saee ss. (and this muftbedone — 
607501 each time) fora Divi- 
je ee for, which fet betwixt. — 


608851 the Index and Cube 7 
’Rod,in this Example, © 
sed 4 being the Quotient, © 
lei it by it {elf makes 16,and that multi-~ 
plied by 3,makes =-48 which on 2 Rods I place 
in the box betwixt the Index andCubeRod for a 
-Divitor. ‘(3.) Seek a Quotient, which will be” 
found 5, which fet down, and the number an- 
f{wering 24125 place as in the Example, but be= 
fore you fubftract you muft triple the Quotient 45 
which is 12,and multiply it by the fquare of the” 
laft Agure 5, Ui. 2§, NOW 25 by 12 makes 3005 
which place under 24125 One place forward to? 
the lett hand,as in the Example;then add thofé 
ewo numbers makes 27125, and fubftract 4 : 
refts 608.This work muft’be repeated for each 
figure in the Quotient, viz. to 608 add 851 for 
a Refolvend, {quare 4s,and triple it makes 607! 
for a new Divifor, which being placed next be- 
fore the Cube Rod, fhews it will be but 1 for 
the Quotient, which an{wers to 607501, which 
4sfer down, and tripling 45, and multiplying it 
-by 1, makes 135, which {et one fhort,makes in 
the whole 608851, fo that nothing remains. _ 
ince pc rernain add Cyphers, 3 for a figure, 
and it will give a Decimal fraction. vil 
; u 


( 27 } 

Thus much with a little practife, and that 
the Boxes are to be had with the Book, will 
render all General,and it would too much aug- 
men: this finall Volum#, to teach the ufe and 
making of Duodecimal Rods, Sexagenary for 
the old Aftronomy, and CentefJimal, all which 
works two figures at once. - ; 

7. Nepatre’s Rods will reach to great Num. 
bers ; but for Numbers under 100000, the {aid 
worthy Lord invented a far eafier way to per-. 
form Multiplication by Addition, Divifion b 
Subitraction, Extraction of the {quare an 
Cube Roots by halving or trifeGing, and all this 
by certain Numbers in a Table ealled Loga- 
rithms, Printed at the end of the Book, where 
in the firit page all Log. anfwering to all num- 
bers under 100 are eafily found, vz. the Log. 
of 38 is 1.579783, of 72 is.1.857332, gc. If 
the number confiits of 3 places, that is a num- 

“ber under 1000, look for the number in the 
Table under N, and the Log. is found in the 
Column under O; fo the Log. of 3491s 542815, 
Of 893,is 950851. If thenumber be of 4. places, 

and under 10000, feek the 3 firft figures under 

‘N,as betore,and the laft figure on the top,under 

which in that Column linea!ly again{t the fir{t ; 

‘gfigures you have the Log.As for Example:The 
Log. of 3583 is 554247, finding 358 under.N, 
againft which in the Column under 3, is that 
Log. fo the Log. of 4268 is 630224, of 9546, 
‘is :979821 : But if the number? be above 10000, 
and under 100000, you mutt find it by the diffe. . 
rence and Table be Parts Proportionals Printed 
at the end of the Table of Log. thus; if the 

‘Log. of 35786 be fought, firft feck the Log, 

of 3578, which will be 533649, and the com. 
mon difference under D, 1213 With.this diffe. 

‘Yence enter the Table of Parts proportional, 

and find 121 in the firit Column under D, and 
ee. , B2 then 


i 


C85. 


phen Tineally againft that number, and under 6 


+ 


-@he la(t figure of the laft place of the number = 


-786,found at the head in the sthColumn you 


‘wil| Hind 72, which added to the Log. of 75733 | 


wi2.s53649,makes $53721 the Log. of 75726. 


Now before we proceed to find numbers at- | 


fwering to Log. it will be fir to fhew you, W 1at 
ss meant by the firft figure placed tothe firft 1.00 
Log. which Mr. Briggs called a Charaéteriftick 


or Index, which reprefent the diftance of the | 


firft figure 01 any whole number from Unity, 
- whofe Index is a Cypher or 0 4 and © the In- 
dex of Tens is 1, of 100 is 2, of 1o00is 3, and 

CM.XMM.C.X%V. P 


as in this Line fo that | 


gif gee TOL se | 
in this Nuniber687325 the Index of 5 is 0, of 
7 is 3, Of 6 iss; But of Decimal parts it 
proceeds the other way ; as that of ten parts | 
is F, of 100 parts is z) as in this Line 3.57815 | 
the Index of 3°, of 5 ist, of 8-3 3, of ff 
is #; or after the propolal of Mer. Chriffopher 


bi 


| 


Townley, take their Complements to_10; 38 
inftead of * take *, of @-take &, of 3 cake. 
7, which will make the Additien and Subftra=~ 
éion more eafie and» lain; if the former be 
ided let it be -calledthe firft, if the later, the 
fecond manner. oe 

ato, 12743% Index thefirft way. & 
Of Indices 378,2 34189 Number: < 


== 


210, 78754 Index the fecond way, 


‘Having laid down the grounds for the In- 
dices, or the firft figure in each Log. the abfo- 
jute Log. willreadily be fet down, makin the 
firft figure the Index of the erie a of the 
number ; asthe Log. of 5784, the-firft Log. in 
the Table, is 762228. The Index-of the-frit fi- 
gure of the number 5 is 3, fo' the abfolure: Lag 
“48 3. 762228. n. 


€ 29. 
N. Log.. 


58,4. — 2.762228 Sv thatthe Log. is rhe 
57,84 —— 1.762228 \fame,butthelndex of the 
53784. — 0.762228 ( firft figure altereth. 


95784. — 2-762228 In pure parts the Log. 
305785 — ¥%.76:228 Gis the fame, but the Ind. 
3005 784——= 7.762228 ( altereth afterthe 2 way. 
Now to find the number gaya to a Log. 
given omitting the Index; feek the reft fix 
places in the Table of Log. and where youfind 
the Sum, or neareft the numbers in the Mar- 
gent N, and over that Column will make out 
4places; The Log. 3.544521, omitting the In- 
€x3, I find 544821 to anfwer 356, and the 
Index fhews they are all Integers, the Index 
fhewing the firft figure to be the third from 
“Unity 6 ; f the Log. 1.544821, would fhew 
35,06, that is 35 Integers, and —°* parts, and 
3.544821. ,3506 all Decimal- parts, and 
71544821. 03506,parts. Bucif the Log. be not 
exactly to be found, and that youdelire to have 
places to five figures, firft, find the number to 
4 places as before, with noting the common dif- 
ference under D on thefide, ‘and taking the 
difference betwixt the Loz. given and the Log. 
found in the Table, then feeking the common 
Difference in the Table of Prop. parts, in that 
_ Line find out the difference of the Log and over 
_ the head you have the fitth figure. Example of 
this Log. 2.543612, the Log. next lefs is 
--$43571 anfwering to 3496, the common diffe- 
. rence is 22 4, the diff. ot the Log. is 41, which 
inthe Table of Prop. parts againft 124 gives 3,/ 
fo that the abfelute number is 34963, and be- 
' caufe the Index is 2, 34963. 
tat B 3 Addition 


, (30) : q 


_ Addition of two or more Log. 


te 


~ If the Indices be both ( or all) Integers or i 
whole, add them without any more. a 
If the Indices be fomelntegers,fome parts,that © 
is, be unlike,if the Index pon adding be 10, or | 
above, caft away 10, the Remainder is the In- 
dex of Integers, if under.1o Decimal parts. | 
If the Indices be both,Decimal parts, and if © 
added be under’ to, addio to the fanie, if juft 
ro then 0, if above 10 caft so away; the In< 
dex thus gotten is always of Decimal parts. 


2.057821 2.237242 7.397941 2.875061 ; 
7.583210 9.875062 %.875062 8.698972 
2641031 °:598971 3.273003, 9.574033. 

0.811275 i 


Subftraéiion of Lag. ~ 


If theIndices be whole, then as before. 
lf the Indices be either of them, or both de-- 
cimal parts, fet them one over another, then it 
the higher be a fmaller figure than the lower, 
add 10. to it, and obferve whether the hi her be 
of greater value than the lower ; if fo, the Re- 
mainder will be Integers, if not, decimal parts. 


"2.033421 7.875062 3875062. 1.23578% 
#875062 2.033421. 8.574031 3.572140 
24158359 T8464 16301031 7665640 — 


The Log. of a Fraction is found by fabftratt | 
ing the Log. of the Denominator from theLog. 
pt ene PASTE ; Sometimes it is page 
ceflary to multiply a Log. by 2,3,4. Oe. W ich 
If it be an Eades pe parts, tae that you u 
the former Indices, v2. For the firit part 

q 4235, 


oT 


rn 
Vv 


me 


, ti a A - _ 
: oe tee. 


123, Ge. and that inqpuitiplying the figure - 
i 


next the Ind. the Tens are a 


rmative, and are. 
to be deducted out of the Produst of the Indices 
of parts. 
_ To divide a Log. of 
parts, if the Index be” 3543211 0 7987214 
-eyen itisordinary,but 3 5 
if uneven, then add to 3629633 5.936070 
the Ind. fo many Units 
“all it may be divided,fetting the Quot. down 
for a new Index, augumenting the next figure by. 
fo many times 10 as you added to the iirft. 
3) 321412 3) 7.232151 
7.440470 3.744050 
The Admirable Ufes of the Log. Table 
~ To multiply oae Number by any.other. . 
Add the Logarithms of the Numbers,the Sum 


is the Log, ot the Product. 


NN. Log. 
| 32 LSOFTSO F512 © 709265|| 52X32 1664 
$1 — 1.716003 1,55 0-190332|| 5,12 A 1,55 


te 


1664 3.221153 7.9360 0.899597 \ == 7,939 


“To divide one Number by another is to fub-- 


~ ftraé&t the Log. of the Divifor from the Log: of 


_ the Dividend. 
: , N. L.. N. L. 
Dividend 7289 —3-862489}|,4512 — 3.654369 
“Divifor 32 — 1.F0F1F0} 10315 — 498311 


- Quotient 227,8 — 2.357339 14,32— 1.156058 


To extract the fquare Root of any Number is 


_ to half the Log. of that N. or divide it by 2,the 


Quotient Log is the L. of the Roor; and to €x- 
tract the Cube Root, to divide it by. 3. 


B 4. Number 


(2° . 


Numbes 75832 — 4.879892 4. 879852 


Divided by 2) 2.439925 3 ) 1.626614 
-Square Root 275,37 Cube Root is 42,327 _ 


To find a mean proportional betwixt 2 num- 


bers, is to add the Log, of thenr together, and” 


take half; 


(Phe 
—0.9§ 4242 
The numbers are 5 eC sy keess 
a Ye 
i | Z 2.498362 
The middle Proportional ra. {j 4 1.079181 


To find 2, 3, 4, 5, vc. mean Proportionals 


H 
| 


i 
i 


betwixt any two numbers, take their difference — 
and divide it by 2 number more by one than 


the number of means defired, as if 3 means di- 
vide it by @ ce. this Log. Quotienr added to 
the leaft, fia 


ds the firft mean next it, and fo ad- 


ded to the laft finds the next, @c. Ir is defired _ 
to have 3 mean Proportionals betwixt 4 and 64, — 


the Log of 4 is 0.602060, of 64 1,806180; 
thefe two added makes 1.204120, the % is 
9.301030, Which addedto the Log of 4, makes 
0.903090, the Log. of 8 the firit mean, and 
again added gives 1.204120 the Log. of 16,and 
2gain the Log. of 32, which 8, 16, 32, are the 
three means betwixt 4. and 64. . 


_ %. Of Reduction, Greater namesare brought _ 


jower by Multiplication ; as Pounds are brought 
to Farthings by multiplying a Pound by 20, 12, 
and 4,and back again by dividing by 4, 12, and 
20. Ordinary Frachons are reduced into De- 


cimals by re es the Numerator by rooor 


a thoufand, an 
Denominator. 


ividing the Produ& by the — 


Hence are all the Fractions of money,weizht, — 


time, 


33) 
rime, ee. turned into Decimals, as follows; 
Tablel. of : 1. Integer. The half of fhillings i is 
the decimal,as of 16 s. is 8, of 6 S. 18 | 35 ofr 


s. is {sof 1 s. los ; and note in gain once 
for alf,that } of any thing is 25 415 and } +75 


DECIMAL TABLES. 


g fy opTablels; | | 19. 03958 © . 03958 
1g S Eng. Coyn ti. Int. : g / oH, 
ri | 0458 FR) fy. 135416 
Hm FO “On 1666 3 033333 
9 0375 x Aon et “alin 
8 033333 14. 029166 
7 029166 13 -02.708 3 
6 025° 12 O25 
——————— It .022%926 
5 .020833 
Z Gi6666 fe) _ 1020833 
3 125 9 ~ 0187 Y 
2 .008 3 23 8 016666 
I 1004 66 7 | 014583 
fs) Goss “6 00313 6 .O12F 
1-2 ,002.68 3 5 010416 
I Reve} coral 4 1008333 
re) 
> Table IL aS naka 
od Since ala, I 002.08 3 
Peny wt, the fame Table fil. Averd: 
with jbil. great wt. 112 C. |b 
—_—_—_ee— lib. 
gr. 27 -241071 
23 | -047916 26 | -232142 
22 J .045833 ag | 223214 
21 f 04375) | 24 | +214287 
> 20 | .041666 © 23; |. 205357 
22. 0196428 


5 pone * 
Te een Se .0002.7 
aieg 1} 000139 _ 
191785 TablV.Averd.little 
142857 |- weight Int.1. 


- 089285 
2080357 
071428 
2062.5 
053571 
04.4642 


005580 
.005022 
004.464, 
003 905 
003348 
0027 9° 
.002232. 
.004 674. 
Olt T6 
.0005§8 


! 
_ 
fa 
iss 
} 


| C35) 
BAO 4 | 333333 
3 t 3002929 3 5. 
2 { 001953 2. 166666 
1 | 000976 < 083 333 
‘| Tab. V.Lig. Meafure| | Wart 
Gal.or suar.the Int, 3 1062.5 
~ 2 104.1666 
7 -875 I 920833, 
6 ‘75 % quar.| _.010416 
5 | 62s 
Wig E45 Tab. VII .Decimals 
3. | RIF i. of a Year. | 
‘ ys 27 ? 
io, U2} gf 25 Month 
— { quart. 1 .083.334 
3 109375 2 -166667 
2 0625 3 25 
I 03 12F 6 1 +§9 
TNT SF Ne 
Tab. VI. Inches in Dae yo 
Dec. Int. 1 Foot : 0027367" 
inches 2 1005 4.795 
i 916666, 3 | .0002193 
10 83333 “4 sOLO9S Or © 
Of zs | | sb sox36088_ 
8 1666666, 6 § 0164386 
‘i 583333) 7 0591784 
6 5 8 0219132 
xy 236666, | 9 


.02 40579 


The ufes-of the Decimal Tables. 


~ Any parts of money, wei ht or meafuure given, 
you may turn into Decimals or contra. 31: 158 
7d. 23, 78124, for 15 8. = 75. 7d. == 
9929166, and 5 90208, imalls 1, ,78124- “A> - 


s 


ot 

( 36.) : 
gain, 16 C. 417 |, Averd. weight = 16,90178* 
If Decimals be to be turned into their natures — 
again, as 37 1. 7692, firft 37 1. is the Integer. © 
then §§ of the firft 2 igi will be 11 s. and 
the remainder ,0192 will be sd.+- 


9 A fhort Specimen of Fra€tions for the bet- 
ter remembring the Rules of 


36) 54 ( _ 

(1) of the greatl| of 36 36 C.M. 18) 36( q 
Common meafurell : 54.18) 36 (2 54 7) 
T5- | 


. aaey | 
(2.) Reduétion 16) _” oA 14 
iz 18. are — and —— 

| 12 | 

3. Fractions of Fractions 4, of 7 SS Ae | 
84 ay 


4. Addition and fabttrage|| 1s-14=29% 8 
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10. Of Progreffions and Combinations. 


1. Geometrical progreffion that begins with) 
Unity, you may come at any term ofit by mul.) 
tiplying the Log. of the fecond term by the) 
number of fo many places, as the diftance re- 
quires lefs, 1. Ex. ina progrsnicn that is dou. 
ble, have 1, and the fecond term 2, and you 
-_defire the 8 term, multiply the Log, of 2 by 7 

ig. gives you 2, 10723 5 the Log. of 128, the sth’ 
sii the term, 


4), 


(379 


& term, and this holds if the firft term be not Uni- 


3 Unites, 3 $5 4-10 ++S0-bs—P 1-3 
Gel | Bina- 


ty, if you take the Log. of the Ratio. 

2. Combination of things may differ many 
ways ; Two only are here confidered : (1.) In 
the changing, their pofition, asin ringing of 


’ bells, the other in rhe matter or fubftance ; for 


the firft,fet down a Series of numbers from Uni- 
ty, multiply 1 by 2 fhews As 
2 things can be changed 1, 2,354. Ss 5s 
twice; Again 2x 3=— 6 2-6» 2d40hZO.7 20. - 
fhews thee things may : 
change 6 times, 4 may change24, and 5 120. 
For the fecond, fuppofe a 4c be eflentially 
different a Ternary; There are three Unites, 


a, 6, ¢. three Binaries, a5, bc, 4c, and one ter- 


nary abc. and fo many Combinations there may 
be and no more. 

Now to find out the Combinations it is eafil 
done by the pofterior Table in Mr. Oughtred's 
Clavis Matth. p.(37) he calls it (plena hac my- 
fteriis pulcherims Tabula ) | fay the numbers 
fet by the Species fhew the Combinations de- 
fired, only one of the extream Unites mutt be 


left out, and the obtaining thofe numbers is 


thus ; fet down Unity, then repeat two Unites 
and leave one {pace, and 


then 2 {pace:,3,4,¢"c.the I 
Intermediate are tilled by 1.2.16 
_adding the numbers on ¢i- 1.3-3-Te 
ther fide ftandingabove,as T.4.6-4eLe 
tomakeuptheloweltrow —iN-F.10.10.F- Le 
1-+4 = sitanding nexta- Oe. 


- boveoneitherfide,4—4- 
-6=10, &e. then leaving out the Unites,onthe 


right hand: 1) aay | 
fothatifthe  2|2-+1 ons 
matter be3, 3)3-4-37 . — 

theremaybe 4!4-4-6 atad-t I —=15 


i) 


(38) 


Binaries and 1 Ternary in all 7 Combinations. i 
If the matter be 4, there may be 4 Unites, 6 # 


Binaries,4 Ternary sand 1 Quaternary,15 = we. 
11. Of Proportion, Directis, when more re- 
quires more ; and lefs lefs: This is called the 


Golden Rule, when 3 numbers are given to find — | 


‘a fourth, and requires that the fecondand third 
terms bé multiplied together, and the firft di- 
vide that Product, the Quotient fhews the an- 
fwer . Ex. If 5 yards of any thing coit 15s. 
what fhall 45 yards coft? An. 61. 15s. for {et~ © 
ting them down thus ; 5. 15 :: 45- asX ism 
675 and 5) 675 (135 = 61. 158. b ogdae 
The Back Rule requires the-firft and fecond — 
‘to be multiplied, and that the third divide that 
Product. And this Rule is known, becaufe that 
more will require lefs, or lefs more. Ex, if 
horfes eat 5 pecks of oats in 3 days,8 horfes will 
eat 5 pecks ina lefler time. 
The Double Golden Rule, or Rule of s Num- ~ 
bers is of great ufé in many refpects, and there- 
fore as it is eafily explained in Moore’s Arith, . 
take it from thence; Let that which is the prin- 


cipal caufe of lofs or gaia, intereft, ation, Ge. 


«be put in the firft place ; that which betokneth: 

Time, diftance of Place, dc. be in the fecond 
place, and the. remaining in the third; under 
this Conditional part place the two other terms 
each under his like ; and there will bea blank 
ro fupply under one of thofe.above, either un- 


der the firft, fecond, or third. Ex. If one hun- | : 


dred pound in 12 months gain 6 1. (this is the 
Conditional part ) what fhall so 1. get in 3 


months, place them down as inthe Rule ; and. © 


here the blank is under the - 
lib. ..m. third term, butifthedemand. 
joo. 12. 61. had been, in how. many 


fo 3s P ; ; 
gained 15 & or if 100, in. 


12 months. 


Months would so 1]. have — 


eS , € 39) 

}2 months gain 6 1, what hall the principal be, 
‘that in 3 months would gain 15s. ; in thefe two- 
Jait cafes the blank would have been under the 
firft or fecond terms, there are but thefe Cafes; 
Rule 1. If the blank be under the third term, 
multiply the three la{t for a Dividend, and the 
‘two firft for a Divifor, the Quotient of thefe 
givesthefixth ; 6XsoX3 = goo and 100X12 = 
1209 MOW 1200.) 900, Cee 15s. But if 
the blank fall under the frit or feeond term, 
then the rule will be ; Multiply the firft, fecond 
and laft for a Dividend, and the third and fourth 
for a Divifor, the Quotient is an Anfwer: This 
Rule fhews fimple Intereft, and all belongs to 
it with eafe, and was thus found. Set with Mr. 
Mern, P. T.G.. for the principal Time, and 


~ Gain in the Conditions, and p. t. g. anfwering, 


Gp Gp 


it will be P.G. :: p. — and T. —: :t, 
a , P P 
 Gpet , 


=< g. So that multiplying the 3 laft for 


: Dividend, and 2 Se for Divifor is the firit 


ES Rigg pt 
Rule, and becaufe a =g. it willbe Gpt 


P 
| Re Ps $ 

-==TPethereforet—- — andp= tod 
ais) ae Gt. 


which is the fecond Rule 


12. To any two Tumbers, to find a third in 


. gOntinual proportion, Rule. ‘Square the fecond 
P ie 2 


and divide it by the firft. 


CHAP. 


Chey | 
CHAP. IV. d ae 


Rules of Practice, 


IN | 
ARITHMETICK | 


For Intereft,plain and f pherical Triangles, | 
Meafuring of Plains, Solids, Circles and | 
Spheres, Gaging, Fortification, Gua-_ 
nery, Aftronomy, Dialling, making of 
Watches and Movements, Geography, 
Navigation. r 


—s 


SE Rv of Practice in Arithmetick ; Fixit 
learn to half a number from thelett — 
to the right fpeedily; As for Ex. 843 1076, the 
half is 4215 538, beginning with 8 take 4. of 
4. take 2, thefe areeven an eafie ; but for 3, bh. 
‘take 1, and carry 10 to the next, which is 115) 
I take 5 remains 10, then tor the o, I take to_ 
and fet down §, for 7,3; and tor 16, 8. This 
brings fhillings into pounds by cutting off the » 
laft fgureand taking thehalfef the reit ; thus 
46s, make 3492 16s, Gre. he 
a. Becaufe that 12 pence make a fhilling, it” 
will be well to be expert in Multiplying or Di. 
viding by 12: A {mall Paper of Duodecimal » 
Arith. was 11 years fince drawn up at the de. 
fire of Sir Rob. Long, and it feems admirable - 
with what eafe and fewnefs of Se thar 
Arithmetick will work all meafures by foot and 
inches, and 12 parts for,the inch, and for hile 
lings and pence,and 12 parts ofa penny: Here 
muit two figures or digits be added, ule. X for 
10, and n for eleven, the Account will ‘be. 


Unites, Dozens, Grofles, ve. and the parts will 


——- - = 


j ogee} 

diminifh accordingly : But here is mot room to 
explain it, take an Example : A piece of black 
Marble 2 feet 9 inches and half broad ; 3 t.2 
inch. and a quarter deep, and 8 foot 3 inches 
long, how mang feet ? And what rate at 15, 3 
d.29. per foot . 


In the firft operation, Cp.1.) (Op-2-) 
3+6 — 18,for hich fet (one) 61.4, 
down 6 (the overplus a- 3.23 13.6 
bove 12) and carry one; $46. 3080 

then 3+ 9 = 27,and1tl 570 1640 
carried makes 28, for Chr a bl 


‘which I fer down 4 the 
overplus above 125. and 
Carry 2, the 125.1n28 ; 
then3 +2—6,and6+2 2284 
‘=8,thewhichtfetdown. $1122 _ 
‘Then Icome tothe Mul- 61.4x4= 945.8439. 
'tiplier 2, and fay 2 6 ~~ 
(12, [fet downo and carry t;then2 +9 == 18, 
and 1841 = 19,for which fet down 7,and carry 
‘and fay 2+2 = 4,and4}1 = '5,whichl fet 
‘down. Thirdly, Itake == 7-75, 
‘the multiplier 7, and fay 
34618, and fetting 
down 6 carry 1, then 3 
| Fee a2 geand 27 > 5 
| 28, for which | fet down 
| 4and carry 2, then 3 +2 
= 6,and 6 +2.= 8, ee. 
which’ three Produas I 
\add,carrying 1 for every 
/12, and fetting down 
the overplus,{o is the {o- 
|lidity of the whole Mar- 
ble 6 dozen and 1 foot, |S 
or 73 folid feet and 1 ; : 
| thied,and bythe fecond operation, the price will 
be 7 dozen toys. that is 945. 84.39. : 
1 ae 3. The 


— 


WON AMSWN 


and Pence is to be got without 


hts Table of twelves, or Shillings 
Book. 


| 
iH 
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Cae a 
3. The Aliquot or even parts of Shillings and® 
Pounds are to belearnt;as 1d. 2 g. is the one — 
eighth part, 1 d.the twelfth part, 2d. the fixths ; 
part, 3 @. the fourth part, 4 @. the third part, 
6 a.the half of a Shilling ; 1s. the twentieth 
art, 2 s. the tenth, 4 5.the fifth part, 5 s. the” 
outh part, 3s. 4@ the fixth part, 6s 8 a. 
the third part, and 10 s. the half of a pound 3.’ 
knowing thefe, the price of any one thing will, 
be known, if 1 2 or 1 Integer of that thing be 
known. At 6d. the ounce, what comes 372, 
ounces, becaife 6 2. is the half of a Shilling 5, 
take half of 372 = 186 Shillings: The practice, 
you have in every Book of Arith. Likewife, 
youmay obferve the even parts of other things;, 
juppofe the great hundred.112/. the half is 565, 
the Sige 28, the eighth part is.14, the fix. 
teenth part7; fo that at $45. the C. what 
come 15 C.3 quarters and 18 pounds,the whole © 
hundreds come to 40/ 105. the3 quarters is. 
three fourths of 54.5. whichis 40s, and 6 Fay 
Laftly, for the 18 /. find what 14 /. comes to, 
wiz. 6s. od and4l tois. 11d. inall 42. 
19 S. 2 a. oy 
4. The hundred weight whether neat, or the 
great G. which is 112 4 it will be worth while 
to give you the pee of either at any. {mall rate 
the pound weight ; Ex.az 3 d. 2 q. the pound, — 
what comes either C. to: Put the price of 2 
pound into farthings, viz. 143 for the Neat GC. 
account twice fo many Shillings, and as many _ 
pis as farthings ; and for the great C. twice 
@ many Shillings, and as many Groats as there 
be Farthings in the pound weight. Ex. 14s 
and 14 s.make 28 s.and 144. makes 29 5.2 ds 
the Neat CG. and 145. twice, and 1 Groats 
make 32 s.and 8 d. for the great C, So daily 
expences are for every penny {pent a day, one 
pound: one half pound, one groat, and one 
penny * 


oe 


2 | € 43) 
penny: 5 @. aday is atter that rate 7 /. 12 54 
ad. Thereis conftant ufe made of the great 
hundred, therefore I have annexed a Table, 
which inthe firft Column contains the price of 
one pound from 1 farthing to 2 s.and in the fe- 
ond you have the price of the C. weight ; the 
‘greater Figures are pence, the leffer farthings. 
F the price exceed the Table, take half, or a 
“quarter of it, and double orredouble the price ; 
and fo feeking in -the Table for the price of a 
-¢. weight, you have the price of a pound or 
: unite anfwering. { 


¥ 


A Table for buying and felling by tkeC. meight i 


smeared 


‘Ip. C. pr.jj pC pril. p. C. pr. 
f s. d.| \l. s. ay ls. d 
Dice’ gs Pans (ke wre aa 
well oO. 4: 8 i3- 0.8) one 16. 
3 0.7.0} 313-3. @ 3 [g.15.c 
Nok 4) /)3: SB gke 
“a 0.11.8] 3/3, 7. SL 56. 3.8 
2 014.0] 213-100) 2 (6. 6x6 
3 0.16.4) 3/361 apa iS: 8.4 
2 0.18.8 Q 3-14 ey Ig. 6.10.£ 
“Y-Ie tol 113-17.01 1 (6.13.¢ 
2 13.3.4 2l3.19.4! 2 16.15.4 
3 '1. 5-81 3/4. 1.8/3 |6.17.% 
3 1.8.0 Qit 491151750 ¢ 
“4 {t.to.4} 14.6.4) 1 [7-2-4 
2 |1.12.8| 2/4 8.8) 2 |7. 4. & 
3 |I.1s.0] 3411-0) 3 17» 7-¢ 
4 [EL Z-4|LO|4 13-4] 16 [7+ 9 4 
TE HOB.) guages 1 {7-118 
2 j2-2 o| 24-28 0 Shin eee 
3 2-4-4) 35.0 4] 3 [7-0-4 
5 2.6 8115.28 7g 7-1 0.¢ 
car Br te mg 
1 ya 9 Oo 5-5-0 3 I 
a fotreal Zs. 7-4] 2 1303 
3 2.13.8) 3]s. 9-8} 3. 13.5 
6 2.16.0 12/5.12.0, 1% 3.8 


Tuns are brought into hunitreds by Multip. by 20 


x 


4. The laft Note fhall be,that in weighing of 


¢ 
Goods, the weights 12 3 /<and 9 4. will 
weigh all from 1 J, to 13.1 Lg hol. 27 4 


1 
i 
i 


| 
| 


oe ES 
a 


3 { 45) 
all fiom Ito 40. I 1. 319.271 81 1. a 
-from 1 to 120, (ve. : 
Atthe Jater end of the Book you have a 
Table for the {umming up of Commodities, the 
-ufe is plain by Infpection only, 


§ 2: Rules of Practice forcafting up of Inte. 
reft Money, whether Simple or Compound, re- 
bates and values of Leafes. 

__ I. Note is of fimple Intereft, of ufe amongft 
Merchants, you muft know yeadily to caft up 
the days betwixt any two named times: Inone 
yea 365 1. in two years 7301, in three years 

‘ 109$3., and - likewife 

oo | by this Table to find 


: 2 a * 
} eee Feb, 31 the days ; Ex. 1, From 
: 275\March| sq | the beginning of the 
| 245|4pr. | 90 year to the 11th. of OG, 
—|——_ | Oober has 273 days, 
2T4iMay l120) and it makes 284. 


| 184. Fune lis Ex, 2. from the 12th 
a 153,July 811 of March to the 16th 
: Ma LOT 212). of December, fubltrad 
~ | 92Sepr (243 Mar. §9 +~-12== 71 
ie 61/Oét0b. 12.73 from Dec. 3, 4-- 16 
311Nov. |304 350 reits 279 days. 
_ 0ODec. |334' -Ex. 3. From joth of 
yj June 1673 to the sth 
\ ea Of Febr. 1674, Sa 
| 20+-184 -+31-- § = 240 days. The Intere 
for oneday of onePound at 51. per Centum is this 
Decimal, 0001369826, at 6 1 per Centurm 
- 000164384, which are gotten by dividing 5 
-and 6 by 36500; and fo of any other: Now 
| tofind the Intereft of any {um of Money for 
“Certain days, firit find the Intereft of one pound 
ior that time, by multiplying ,000164384 for 
6 per Cent. by the days ; and then that ee 
; y 


rf 
\j 


“by the Sum of Money gives your defire ; or ea. 
fly if youadd theLogarithm of ©.21§86217 for 
6 per Cent. or * 33666528 for § per Cent, to” 
the Log. of days, and the Log. of the Sum of 
Money propofed together, it gives you the Log. | 

| 


of rhe Intereit ; and to rebate or to know the 
prelent, worth of any Sum due hereafter; you 
mui} find the Intereit of 1 |. for that time, ad-_ 
ding: Integer to it, and divide the Sum pro- 
pounded by it, the Quoty is the prefent worth, 
Here follows a Table of {imple Intereft of 1 1. 
for any days under 10000 at 6 per Cent. 
2 a M Xx 


A 


° *, d. $e d. ‘ ¥ 
3 3-452 3941} 394) 039 
63 6.904 7.850} .789| -079} 
93} 10.356 51.835] 1.183] 118) 


I 
2 
NC NAMEN Te 
4 13:3] 1-808} 1: 3.789, 1.978! .157} 
: ie §.260) 1; p28) 1.972} e197) 
— 
7 
8 


191) 8.712) 1: 11.671! 2.367] 236) 
1: 32] 0.164} 2: 3.616, 2.761] -270) 
i: 6:3) 3.616) 2: 7.561 3.156) +316 
Lota: ot 7068 22 11.506 3.5fol -355t 
The ule of this Table is eafie ; the firit Col- 
lumn are days, and if ufed with the fecond 
Column are thoufands ; if with the third_are 
hundreds ; if the fourch are tens, and the fitth 
- are fingle Unites, Ex. What is the ufe of 1.1, 
for 1732 days) An. 5 5. L s..di 
$d. fers 1 50 = o00]o 3 3452) 
af. 75 3 f.andifyouturn Zool 2 3.6.16 


the Intereft. of one pound 30 1.183. 
found as before into deci- 2 079 
mals, and multiply it by the rye 


Sum propounded in Decitnals, It gives the Ine 
tereft ot that Sum. And tor equation of pay- 
ments, or giving oftime, as at 2 three Months, 

. or 


F A 
: , 


ee Ca 3 
ror at 3 fix Months, @c. or Weeks, Years, or 

Days, or the like; fuppofé three, 3 Months,’ 
multiply the terms 3 and 3 makes 9, add the 
later 3 makes 32, the half whereof is the -e- 
squated time, viz. 6 months. ‘So the equation 

r 4 fix months, is 15, wx. 4x6 244-6 = 
30 + 30 is 15. ‘Toconclude this Note of 
fimple Intereft practife is the double Gol. Rule 
taught betore, it anfwers all queftions whether 
sof the principal, time, or gain.’ 

' 2. Of Compound Intereft, or Intereft upon 
Inteteft. The Logarithms anfwer queftions of 
this nature with great eafe ; and firlt if the In- 
tereft be at 6 per Cent. find the Log. of 166, 
divide it by 2tor+ Years, by 4 for Quarters, 
by 12 for Months, and by 35s for Days, and 
‘keep thefe Log. for Ufe. You have fix Quefti- 
ons in Moore's rith. 
“Log.of 1, 06 0.025306 spot htop 
2 Year 0.012653 make iP lai 5 ] 
“Year 0.006326 : pect : Re te 
PR aih smaei viz. Mr. Ougktred’s 

Week zcred fix Theorems atrer 6 

Day le ay, Per Cent. Vix A, B, 

ebepriceacara, G) BS . 
The. 1. P. lends to 
R. 1}. for 3 years, what muit 2. receive at the 
end of the term? A. 
 The.2. P. hath owing from R. 1 1. at the 


. ‘end of three years, and would know the worth 
_ “In ready money ? B, ng 


12) 


3, 


| Sothat A an- 
Yearly, fwers the firft 


3,06 —— 0:025306 Queftion; that is, 
ie Mea P. mutt receive 
_A 1,1€10 0,075918 - thand ,191 of 


2B ($3962 3,902408 ‘Ar,.Co. > Meee that is, 3's. 
a 2939 : 1924001 ‘and tod. And 
z B the 


: iy 7 : 
( 48 ) 4 
Bthe fecond, that is, 16 5.9 d. 0b. dis gotten 
by multiplying the Las ot 1,06 by 3; and Bis” 
the Arithmetical Complement of, 4. 
The. 3. P hath an Annuity of 1 /, per. xm 
and R forbeays payment to the end of three” 
years, what will iramouat to? G. 
The: 4. Risto pay 1}. at the end of three © 
ears unto P, and would know what rent is to ; 
e paid yearly for that Debt? D. | 
Firit,. A 1 - : 
is 1,191 —T1 1 A— = 191 2281033 
=,191,and 1,06---1 = 06 F 778151 | 
1,06-1==,06 *C 3,1833 0.502882 
After Sub-D, 34413 9.497117 Ar.Com, — 
ftraction it & 
jeaves the Log. 6 of C31. 38. 8d. and the - 
Arithm. Complement is D. 6s. 3 d. ob. ¥ 
The. . Phasan Annuity of 1 /. per an. for 
three-years, and would know the prefent worth 
in ready money. ; 
The. 6. Phath11_ to beftow of an Annuity 
for three years, and would know the yearly” 
Annuity. F 
Theanfwerto C3,1823 0.02882 | 
thesthTheo.is E- 411,191 0.075918 
21.138, 5d.0b. E2,6728 0.426964 
and the 6th F F,37414 2573036 
7s 6d. Thus 
for 1 ]. the Anfwers are fitted to all the 6 Que-. 
ftions, and the fame is to be perform’d atter 
the like manner, if the payments were half year~ 
ly,quarterly, @ve. taking the Jog. anfwering as’ 
before. And after you have found your Ad= 
{wer for: |. by adding its Log. to. the Log. of 
any other Sum, it gives your defire. Ex. if 
sz]. 10s. were due 3 years hence, and I de- 
“re to know whatit is worth to pay prefently 5 
J add the Log. of 352,5 — 2-547159 to the Lote 


a 


‘, 
se 


. ok CB) 

_ B® 924081 found as before makes +, 47 124%, 
which is the Log of 295 97, or 295 lL. 19s. 6d. 

_ the Anfwer. : 

__ Roles coficerning Free-holds to be bought 
‘and fold. ! 

The Annual Rent, divided by the bare Rate 
of Intereft propofed, produceth the Sum of 
ready Money that Free-hold Eftate is worth. 
Example ; 3001. per, an. after the rate 6 per. 
Cent. is worth sooo |. 306) 360,00 ( s000, 
_,.And if the Rent be + yearly or quarterly, 
divide be 30296 and ,01 4674. : 
~ Any fum of poo (1000 1.) lying ready for 
@ Purchafe being multiplied by the bare rate of 
Intereft, (,06) produceth the yearly Rent. roco- 
X ,06 = 60,00 or 60 1. per. annum. 

The Annual Rent ‘(601.) being divided by a 
fum propounded (1000 1.) quotes the bare In. 
tereft of 1 1. 1000) 60300 (,06, ay 


__ Divide Unity (1) by the bare Tate. (,06) of 
tl. the Quotient gives the number of Years pur- 
chafed. ,06)1,00(16,6 5)1,00(20 8)1,00(12. 
_ Hf the Rents be + yearly or quarterly paid, 
work as you were formerly dirécted, 
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Siig «716° 632 6:10 


lg1irg gli6o) 742 6 910 sa 
The firft Column is of Years,the fecond is the 


time to Purchafe, the firlt Figure being Years, 


Cent. is at 20 years purchafe, 61, at 1 
bak oe 8 months,8 1 per Cenr.at 12 Ate an 
an half, tol. per Cerr.at To YEans : So that $ | 

“and: 6 L. per Cent. may be ufed for Free-hold 
Ejtates, and the $ 1, and iol. for Houfes. G3 


:) a. Seer 
eo: SF, 
§ 3. Of Plain and Spherical Trian les, 
‘Tnitead of Chords, the Sines and Poaceae 
“were invented, and braught toa Decimal Ra. 
ius;and it might be withed, that the Saxagena. 
ry Account be lett off,and the Centeti mal taken, 
After the Logarithins, you havea Table ot Ar. 
tificial Sines and Tangents to every degree and 
minute. . s 
, the Sine or Tangent of every of hd and 
inute, if they be under 45 Deg. are found by 
¥ looking in the Column on the left fide, the Dé- 


‘paces are in greater tigures,and if above 45 deg. 
y look: 


ng in the Column on the right fide, ac. 
*counting trom the bottom towards the top, 
Example: The Sine of 13° 30’ will be found 
9.368185 ; the Tangent 9.389354; the Sineof 
67° 20! will be found 9.955070 ; the Tang. 
10379213: The Comp!ement of any Degree 
and Minute being the Remainder of the fame to 
$0°, anfwers in the fame line in the two out. 
Moff Columns; as to 22° 10 aniwers 67° 
$0’, and {o doth, the Sines and Tangents, for 
the Sine of 22° 10! being 9.576689, the Sine 
9.956653 being its Complement or Cotine ‘of 
67° 50’ ftands next; and Of the Tans 
gents, : 
Now to find thedegree and minute anfwering 
to any Log given; fuppofe the Sine 9.457 5845 
I feck this in the Table, aad find it anfwers 
16°.40!, and_to this Tangent 1.475400, 74° 


30’, ané if you feek for every {ecoad,you muit - 


take the difference of tho two Log. betwixt 
yours.and the leffer ; then fay, 4s the frit Diffe. 


- 
’ 


rence, J; to the other Difference : : So is 60. To . 


the Seconds fought. Ex. The Sine 9.50016 3, be- 

ing given, the next lef. in the Table 9.499963, 

He Gikerchce 200, The Mi gcanag at 7 2 then 

fay, 1£ 379 60, 200, it will give 32, { the cor- 
4 379 eka vat Arete 
i . Y * 


4 


Ee 
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refpondent Degree, Minute and Second, will be 
18° 208 324. This being learnt, we come to the 
Doctrine of Plain Triangles,but fr{t know thefe 


Characters 5 ¢ 20 Angle ; tf a right Angle; 


1. a Side ; Hyp. ‘he Hypothenufe » Bay Bafe;Ca. 
Carhetus, S Triangle 5 Dat. given; 5. Sine 5 
T. Tangent; Cof Coune; Cot. Corangs. 
1. OF plain AS, let every rt angled A be no- 
‘ted with three Letters, A, B, C; let A 

(rt. £)* be the rt 4, BA the Bafe, CA the Ca- 
- thetus or Perpen. and BC the ayes 

(F. 1) rhenufe, and all oblique ds with BCD, 


(F. 2) ler BD be the Bafe ; then obferve thefe © 


Propofitions. 


Prop. I, The Sides and Sines of the oppolite — 


Angles are proportional, and in any Triang-¢ 
where two Sides, and one Angle oppofite, are 

given, and it be required to find the Angle op- 
~ polite to the other fidé; Asl..S. L opp 


s. £ required: Or :f two Angles, and the Side : 


oppofite, the one be given, to find the |. oppo- 
{ite to the other : Say, As §. £1 an 12 S20 
required: this yeacheth generally toa 1 as, Note, 


ee ‘ 
Ne eS ee a ee ee 
5 Lap ietare asain 


i it 


that inart AA it one accute Angle be know®, » 


the other is known, becaufe it. is the, Comple- 


ment to 90°, and in an oblique Ait two An- — 


les be known, the third isgiven, becaufe the 
Complement to 180°. 


Prop. 1. tn rt Z As. As one Side to the 0-, 
ther : : $0 isthe Rad to the Tang. ot - 


(F. 1.) and oppotite tothe other, BA .CA = 
Rad. t./B. 


Prop. III, Inevery plain A. As the fam of 
the two Sides, is to their Difference: : So is the 


Tangent of haif the fam of the two oppolite | 


Angies,to the Tangent ot half their Differences 


therefore if two Sides and the angle included 


begiven, the re{t wil be known. 


Pyop. IV. As the greater Side, to the Sum a | 
i : the 


ges C 53.) 4 
the reft :; So is the Diff. of thofé two remaining 
Sides, to the Difference of the Segments ot the 
Bafe ; the Perpendicular will fallin the middle 
of the Remainder, he oe 
Thefe four Prop. will refolve all plain 4s. 


Ex.Inthe A ABC: Rad. g0° —— 10.000000 
rt Zat A. Lecthe Hy- pe 
-pothenufe B < be gi- BC 1277 ae 3.106191 
“ven, and ZBtufind t 4B28°20'— 9.676321 
pron CA. Bythe C7A- 606 — 2.782519 

Having BA the di- 

{tance fromany place Rad. 90° — 10,000000 
tothe foot, 1124 feet —— 
yards,and £B28° BA 1124 — 3-0F0766 
Mtofindthe height t: 4 B28°20!— 9.731745 


or 
20 : 
CA S06 teet or yards; -GA ¢ 782 

By Pratt see cree ee? 


In the oblique 4 A DBC, Hg. 3. having the 
LCDB 43° 20, andthe 4 CBA 58°, the Z 
DaC will be 122, andthe £ DC & 14° gol, 
the firft two /s are had by obfervation, the’o. 
ther Complements, by the /. Prop. you may 
have D C 335, and BC 271, which are the di- 
ftances from D and sto C, though you came no 
nearerthan D. Like- 
wife inthe rt ZABCA, . ? 
fappoting C A fome ©: B. 14° 4019. 40345 5 
height unaproachable, DB — 11¢\2. oo0000 
after the Angles atD $.C. 43° 20ly, 836477 
.and B be i ambi) BG nails usin 
the diftance B G271,0 8 227! * 443022 
| aes mayfind _ S.DBC--s8o0)9. 928420 
yy, the J. Prop. CA 32512, 52496 
230 feet, ote 4 oe. D Cr 3451 52-4965 
the height, and BA | 
the diftance 143,7;and a thefe two laft ssi 
: 3 al] 


io. | a 
OSE 
al] heights and diftances, whether accelfible or 
no, are taken. 

2. Ot Spherical Triangles, and firft oft £ As. 
In thefe there are five Parts, befides the rt 2, 
{which is no part) to be confidered ; in the A. 
_ ABC, ( Fiz-y.). Aisthe rt /, the Sides BA 
and C A are taken timply, which’ make two 
parts, the 2 C and B, and the Side B Cby their 
Complements, which make three parts, five in 
all: Three of ‘thefe always fallinto the Que- 
ftion, whereof two. are given and one deman-. 
_ ded; and thefe three in the Queftion either fall 


: 
. 


all together, as B, BA, AC, or BA, AC and - 


©, or AC, C, BC or BC, B and BA, or C. BG 
and B, in ail which five cafes BA, AC, C, B and 
BC, are the Means, and the other twothe Ex. 
treams, or a funder or disjunct; as BA, BC 
and C;.BC, BA, CA; CB and BA, wherein 
BA, BC and C, which are feparated from the 
other two, are called the Intermedials,the other 
the Oppolites, 


A i. As Tang. of one Extreme, to the Sine of 


the Mean :: So isRad. to Tang. of the other, 

4. 2. As Si. co. of the one oppotite, to Sine 
ot the [ntermedial :: So Rad. to the Cofine 
of the other. 

By thefetwo 4«.aa1 the former obfervations, 
any partotrt £ A may be gorten by knowing 

two parts: Ex. In. 
As Rad- to.os0000. tlie A BAC, where. 
S1.BC,34° cf —9.75128,. let B reprefent the 
Si B,22°30' —- 9.600700 Equinectial Point, 


TE ESATA ; 1 Es eae v 
SP CA, 3° 2 0351884 andiheAngie of the- 


preatelt Dec, 23° 


3o', and BC a parn 
of the Ecliptick 24° 20, 1 demand CA the 


Dec. Here B and BC are given, CA deman- 


. ded, CA are disjoyned, and B, BC, are the 


eppolives ; theretore by the fecond 4x. As R. 


Caly < 


Ji viii: 


, ee (55) 
Gofy. BC :: Siico.B: Sine of CA} but you > 
_ arebid’ to rake the Compicments of B and BC, 
theretore as in the work, R.Si BC :: Si, B 
Sine CA ; this is plain and futicient tor rt 2. 
| As. 
Of oblique Spherical Triang!es, the Parts are- 
fix, three Sides and 3 Angles, whereof three are 
given, and 1, 2, or 3, may be fought; four of 
_thefe tix are called Ingredients, whereof 3 muit 
be given and one’ fought: And of thefe 4, there 
may be three feveral Divifions; Firit, they may. 
be oppofed one to another, asl. to 4, and |, to 
4,or contrarily, and then S$. 2,5. 1.37 8.2. S. 
oor SL Sod S18 £. Sevondly, they 
ail follow together ; or, Thirdly, three together, . 
and one removed. In, the two Jatrer, the parts, 
fonght may be found at two Operatioss and no 
more, by letring fall a Perpend :cular,which muft 
always fall from or upon one of the Inere- 
‘dients, and never from or upen two. Por the 
Calculation of any of thef, obferve the Rules 
following. , 

I. The Perpendicular being ler down,the two 
Ingredients left entive annexed and given, muit 
be marked with the Letters, B and BC the ¢ 
and Side given. | 

_ JI. One of rhefe two, either B or BC, maf 
beginthe account of the-toar Ingredients in the 
neition, ant the Perpendicular mult always 
fall upon BD extended if need be. 
JIL Uthe Zs at B and D be both acute, then 
thePerpendicular will fall within the g,and then . 
‘BDA — BL —BA,and DCA —2BCD-- BCA | 
‘asin the fifth Mig. But ifthe one of Bor Db, 
-obtufé, and the other acutethen will je fal! with- 
Obit, as you may perceive in the 5,6, and 7 Fig: 
then DA = BA-~-BD, and 2 DCA — BCD-- 
BA, as in the fixth Fiz. or DA = BA —BD 
and DCA =:BCA —BCD, asin the 7th ig. 
a CG. 4. IV. The 


a 4 

IV. The order being begunas before, either at 
B or BC,cither all four will follow one another; 
or elf three of them, and the fourth removed 
from the reft. san} : 

V After the Perpendicular be let fall,the Sides 
Ba, AD, or the és BCA, or ACD, or ACB,are 
found out; as in rp angled Triangles. 


After DA andBA,or £ BCA, or ACD,be found — 
as before,the Triangles are foundand performed 
| 


by two Cafes, and each Cafe two Problems. 


Cafe I. Where all four Ingredients follow each 


other. 
Probl. 1 Leader BG thus, BC, B, BD, D. 


and either BD, or D fought; As Sine DA. Ss’ | 


BA ::tB. 


t:D. 
Probl. 2. Leader B thus,B,BC, BCD,DC, and — 
either BCD, or BC, is fought ; fay, Coli, DCA . ~ 


Cofi, BCA ::t BC. r DC 
' Cafe II. Where 
- one feparated. 


Snell 1 Leader BC. thus, BC, Cj CD, and _ 
BD, and either DC or BD are fought ; fay,Colt. 


BA .,.Cofi. DA :: Coli. BC . Coli. DC.. 
Prob. 2. Leader B thus, B, BC, BCD, and D, 


end either D or BCD are required;f2y,Si.BCA . 


Si. DCA 3: Coli B . Cofi. D. 
 Laftly, in the two Cafes, Firft, where three 


Sides are given, to find an Angle: For Exam, 


Fig. 8. h, inthe ABCD, let all the sides be 
given viz. BC 38, 30 CD 79, and BD 60; 
and let the Angle C be fought: Firft, fet down 


the Arith. Compl. of the Sines of BC and CD_ 


including the £ fought. Take the Difference of 
thefe Sides, and under that diff, c_ down the 
third Side, take their Sum and Difference and 


fet down their Sines; laitly,fam up all the four 


Sines,the half Sum will find out an Arch among 
che Sines, which being doubled, will be the 2. 


« 
BC 


three followimmediately and : 


3 Day 
. Si. - 


BC 38 30 arith, Co. 0.205850 
‘CD 70 00 7 Arith. Co, 0.027014: 
n 31 30 Diff 
BD 60 09 Third Sides - 
4 Qt 30 
X. 28 30 
HalfZ. 45. 45 Si. 9.855096 
HalfX.14 16 Si. 9.391205 
Sum — — 19 479163 
Half Sum 9.739582 
Sine of 23° 18", doubled 36 = 2 C. 
And it 3 4s be given, to find a Side, if inftead 
of the greateft ¢ you take its Complement te 
18°,the Zs will be Sides & Sides Zs,as inthe laft. | 


: S108 Longimetry.Planometry ,& Stereometry, 
' Note I. The meafuresufed for lengths, as you 
had them in Cha», 2. are either Inches divided 
into 10 Parts, Feet divided into 100 Parts or 12 
Inches, a°Gad or Rod divided into ro Feet, 
and’ Perch or Pole divided into 100 Links, 
containing 16 Feet and a half, or 18 Feet ; thefe 
or any of thefe may be ufed as occafion requires, 
2. Care muit be had, that in meafuring any 
Line or Length whatfoever,you derive not from 
a ftrait Line ; therefore fet up {mall Pichets be- 
twixt you and the mark that may direct the 
Line; or if you mea{ure by 2 four-pole Chain, 
then the hindermoft man look that the Leader 
go ftrait, or cover the Mark. It a Line decline: 
‘and you would know the Horizontal Line in 
going down .a Precipice at rhe end of the Gad 
or Rod held Horizontally, let fall a fall Stone 
or any fmall Weight that will fhew. the Point 
where you muft hold Horizontally again. 
_3-To level a length or Line,orto know what 
difference of height in vila falling betwixe 
° 5 


lace. 


sf whe 12 


ter Level,or (which in my opinion is the beft) a 


be ; and there mutt be two Mark-boardi place’ ; 


‘Marks, and firft turning to one, caufe him to — 


ae ot Cae ees 
place to place, whichis a very weful Practice — 
for carrying of water, or of underground Adits — 
or Soughs, take thofe Rules: Ler your Initrument 
be carefully and truly made, whether it bea Wa- 


Brafs T, the Sights to be two Profpect Glaffes 5; 
which may be had ofthe Mathematical-Infiru= — 
ment. makers about London, with Directions a- 
pout it; This kind of Initrument will fuffer a 
di(tance to a quarter Of a Mile, or more if need 


on Pike-ftaves, that your Companions may litt — 
up or'down as you fhall direct them. "3 

Setthe Levelas near as you may in the middie 
betwixt thetwo Marks,which your Companions — 
hold upright in their hands with the flipping > 


hold or fet his Sight even to the level Sights, . = 
and {o the other ; the difference betwixt thofe. © 
Sights in Inches and tenth Par's givesthe afcent — 
or defcent ; this is for one fimple Station : Bat © 
if it require many Stations with afcents and de~ = 
{cents, then in a Note-book fet down your back.” 
Stations in one Column, and your fore Stations | 
in another, fumup both the Colimns,and take © 
the difference of them; if they be equal,the two — 

laces are levelsif your fore Stations exceed,then. 
rhe difference is lower; if otherwife, higher; a | 
little practice will inform you {ufaiciently:In car= 
rying aStream or River,as the New Water from: 
2 little above Ware to London;or elfewhere, you 
mutt allow a Foot,or a Foor and two Inches, for 


a Mile in defcent, or more, if our fall require — 
it ; and this becaufe of the diftance of the Tan- 
gent from the Suriace of the Globe ofthe Earth © 
in every Mile;and tho? ina Mile it will be found 
but 6 Inches, yetit is better to hold to the furer - 
fide. Now for Common Sewers or Paflages to 
carry away the Water and Dirt of Streets in 

. . owns 5 


De 


? @ 


: C59.2° Aesie 
Towns’; for every 10 Feet you ought to.allow 2 
or 3 Inches as your fall may be, which in everY 
100 feet will be i foot § inches,or 2 foot 6 inches. 

3. For the length of unapproachable Lines,as 
thofe of places beiieged,or of heights or diftances, 
they are found by refolving a Triangle that hath 
one fide, and all the Angles given,asin Prop, 4, 
of Plain Triangles is fet down,asyou may fee in 
fig. 3. Care mult be had,thatzhe Angle BCD be. 
not too acute, uz, never le!sthan 2 degrees,and 
therefore it will be beft it the ground will give. 
leave, to go fiom,B,-not in the right Line ABD; . 
but to go off from BrowardsF at right Angles. 

For a diveriion, will givethgmeiy bts of (ome 
Pyramids, Steeples, Obelisks, and Pillars, in the 
meafure of Englifh Feet;3s when S. Paul's Stee- 
ple had its Spire on,the S:one- work was 260 feet : 
high,and the Spire as much,which was 520 feet 
in all,and will be found ashighas any Steeple in » 
Chrificndom, only chat at Gremona in Italy bes 
ing 528 feet excepted, the Bali on St. Peter’s in : 
Rome is 466. Fect ; the Steeple at Roanin Nor- 
mandy is 399 feet ; at Strasbourg in Germany 
431 teet; at Landboven in Bavaria 451 feetsat— - 
Modena in Italy 279 feet ; the Tower Afimel in . 
Bonona in italy 316 feet; Lanthorn at Genoua. 

_ 324 feet; the higheft of thePyramids 1350 feet, . 
the lower Pyramids 883 ; Bo/fon Steeple in Enz- 
landa Stone Steeple without Spire, is 264 feet 5 
the height of the Obelisk in Rome, ( removed by - 

“dontano to St. Peter’s) was of one Stone 78 feet 

vand an half high, 9 feet 2 inches {quare at the 
Breate: end, and 6 feet 2 inches at the rop, it 

Foie now upon a Pedeftal of 12 feet and an 

half high, and the height of the brazen gilded 

Crofs is 19 feet and a half, £ now-«the whole 

height is 110 feet and an half in all, 

ait Before. we come tothe meafuring Plains,it : 


be requifite to thew, 1, To raife a Pérpen- 
, diculars 


ita ( 60) , 
dicular from a Line, Fg. 9. Suppofe orra,take 
ab ac,open your compafles to above half 6 ¢, 
and crofs two arches.at d, ad isa Perpendicular. 
> To do iron the end of a Line,ftrikean Archd 6; 
fot the fame widenef&$ from dtob,and {trike ano- 
ther Arch at c,which with a Ruler. laid upon & 
and 6 cro at cthen is¢ aa Perpendicular. See 
Fig. 10. 3. To let fall a Perpendicular trom @ 
upon the Line 4 ¢,/7g. 11. ret one foot in 4 
cro the Line in 6 and ¢, from and ¢.,opening 
the Compafles,make a crofsat clay aRuler by 4 
and e,8 draw ad,which is a Perpendicular to dc, 
Laftly,becaufe hereafter there is great ufe made 
ofa Square,| fivall fhew you,how any Foyn-7 or 
skilful Carpenter may make one that will very 


wellferve your turn for fi urveying or plotting any a 


_ Grounds,Yards,or Courts,and for meafuring the 
fame.Get a dryed piece of Box or Pear-tree that 
will bear 3 inches or 3 inches an/ an haltDiame- 


ter,and turn it fat on the top round,with a necit — 


to fit for the head of a Staff ; find the Center,and 
draw 2. or 3ConcentricalCircles,as you fee, F7g.12+ 
and Circles onthe edge, divide the Circles into 
four Parts, as you fein the Fig'we @ abc, then 
takea Whipfaw very thin,and faw by the marks 
sherwoLines 26 and ¢ dat therightAngles pretty 
deep ; this will make a good Inftrument for fet- 


ting off Perpendiculars when ae have occafion. | 
> 


Suppole (Fiz. 13.) 4,6, 6, dy es f,Z,, were a 
wand come Xs a etting a Bedeo there and 
at the corners meafure ac, and as I go, find at 
what length by thefquarethe Perpendiculars 1 4 
gd and kb will bet meafure all thofe Perpendicu- 
jars, and fet them down in my Book, I meafure 
cb and the Perpendiculars m™ and e, and fo all 


the reft as you fee in the Figare;and to lay the - 
_ abfervations down, dono more. but draw aLine - 
ac by the {cale,and prick down the points zkand 
=, and sailing Perpendiculars J fet of 1% bb 


\ 


(61 ) 
and’ k d,which give me a6 cand /,'drawed 
and upon it prick down m, y, and m, and {et o 
#0 and mp, and {oI work witlithe reft of the 
» Figure, and [ deal fo with the reft of the Clofes 
if there be more, on “ all eae ae 
aftly, to find the length © 
at iid: peealer of a ae Line, or Sa 

103499 im whole or part, from Degrees 

peo 59°77 and Decimal Parts, may be 

yess we done by this Table; the firft 

087260463 Column are De- : 

0947 19755 oveesor Decimale 3052359 

ase “hae Ps ita tedond Ra- 2.03491 

139626340 ius is Unity: AS 1.00174 

Ad 5797963 3 for Ex, 32° and 6.001 O4 

16‘ Dec. Parts; 42. .56128 of 100000. 6129 

Note II. Planometry, or the meafuring the 

fuperficies or planes of things, ‘is done with the 

fquares of fich meafiires, as a {quare foor,fquare 
inch,{quare yard,{quare perch,that is by fquares; 
whofe Sides are an inch, a foot,a yard.a percly ; 
fo that the Area of any fuperficies is {aid to be 

_ found,whenT know how many fach {quare inch. 

-es, feet, yards, @c. it containeth. 

1. The 4rea’s of fquares and oblongs are 
known, if you multiply. one fide by another. 

2. The Area of any.plain Triangle is gotten 
by multiplying theBa(e by the Perpendicular,and 
taking half the Sum,or the Bafe by-half thePer- 
pendicular,or the Perpendicular by half theBafe. 

=. Or withoutthe Perpendicular at all,add up all 
the fides and take half the fum,trom this halffum | 
take every fide,which call the three Differences, 
multiply thefe threeDifferences and the halfSum ~° 
continually together,the {quare Root of the laft 
Product fhall be the @rea of the Triangle. 

_ 3-To meafure any regularFigure that has equal 
fides, multiply halfthefum of he fides by the Per- 
pendicular from theCentré to one of thefe fides ; 

O: 
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he C 62 phe o 4 . 
i ie) fad the Perpendicular, conceive a Triangle, 
whereof one Side is the Side penne Angle op- 
pafite isthe é atthe Centre, the other Angles half 
6f its Complement, to find the Perpendicular, 
©) L. This Table will prefent- 
~ By 65% 0.520 ly give you the Quvadratrix 
{_ | 1,000} 1,002 under or the Side under 
g1 1.312] .7624. Le for any of the ten Regu- 
611.612} 620 lar Figures,whofe Side is 1. 
gy 1.904] 525 Ex.. Suppofe the Side of a 
2.196] .45f Pentagon be +1051, what. - 
of 2.487) 402 1S the Superficies ?> Say,- 
101 2.75917 .361 AS céLe UTZ ISAS TS FOGLE § 
— Auf. 92.52 the Quadratrix, and 9>.52.x92.52 
— 8558. Having the Superficies, take the {q. 
Root of itzand fay,As 1. .7624 :: So Q. to Side. 
4.The Areaof any four-fided Figure,two tides 
whereot are parallel, is gotten, it you multiply 
the Perpendicular trom the onc parallel fideupon 
the other by the half {um of thofe parallel fides. 
- sf thefigure be of many fides,caft them into - © 
Triangles,as you may feein Fig. 13. And if any. 
fide be crooked,as you fee 2 jathat Fig.draw a 
Live that fhall leave as much outas it takesin; 
or if it be irregular towards around,as in F7g.14. . 
form a Triangle,as ch d that fhall equal it. 

6. The dimeniion of Circles,and other round 
Ficures, are gathered from theix Diameters or’ 
Circumferences : Let D. fignifie the Diameter ; 
P: the Periphery ; Dq, Pq;the Square of the D. 
or P; ]. the Side, as before ; @. the Circle; _ 
R. Radius, or half of the D. Then 

As 7. 22,0¥ 113+1555 OF Te 3+ 1415926 :: So 
is any D. to P; and fo Dq, to the Superficies ofa 
Sphere ; and {0 is Dx the Axis.of a Cylinder, to 
its Superficies ; and fo is half D. into the Side,to 
the Superficies of a Cone ; and fo is the {quare . 
of the Chord of half the Segment of a Sphere, 
to the fuperficies of that Segment. Es ois 


% 


As- 


——-— 


oe a 
ee ee 


so A a 


he dei a? ble 


As 22-7, OF 395i 113, Or 1.02: 3.83103: So- 


P.D, fo Superficies, to the Dq.of the Sphere. 


AS 7X4«22,0¥ 14, 11,0r as 1 t0.785399:: So- 


Dg. Area ; and fo is the Sq. ofthe Dx | folidCy- 


linder ; So Dq x +. Ax tothe folid of the Cone, . 


As 22. 7%4, OY II. 14, Or aS 355. 452, or 
1.1.273239:: Soisthe Area of the), tothe Dq, 
As 22 X4. 7, or as 88. 7, or as 1420. 113, or 


1 to.079577 :: So Pq. Area of a ©, and fo Pqxl... 


to the folid of a Cylinder, 


As 1 ta 707107 :: D. to the Root of a fquare.. 


tobe infcribed ina ©. As 1. 886227 ::D. to 


the Root of a fq equal to the ©, which is the~ 


{quaring of a ©. 


AS 1 to .80604:: D. tothe Root ofa Cube- 


equal to the Sphere. 


_ As.1 to 1,772454::D. to the Root ofa Sq., 


equal to the fuperficies of a Sphere. 
As I to .523599 :: Cube of D. to the Sphere. 
As 1 to 1.909859 :; Sphere to Cube of the D, 
As I to .282095.:: © to Root ofa {quare = to 
the Area @. 
AS7 . 22X4, OF x . 12.56371 :: ©. Pq. 


As 1. .225072:: So is P. to the Root of the. 


_infcribed {g. inthe ©. 


As 1 to.256556 -: P. to the Root Cube of a: 


Solid =the Sphere. 


~ Ast to.564i89 *: P. Root {q.= fuperficies- 


of the Sphere. 
» Asi to 016887 ;: Cube P. tothe Sphere. 
Asi .$9.217626 :. Sphere, to Cube ot theP. 

As 7x6. 22, or 1 to .§236:: D. cubed, to 
the folid of a Sphere. 

As 22. 7X6, or 1 to1,90989 ;: Solidity to 
D. cubed ot a Sphere. 

ACone,a Sphere,and a Cylinder,that have the 
fame height and Diameter,it the greateft Circle 


; equal,are as 1,2,3;therefore a Cone is 1 third, - 


and aSphere 2 thirds of a Cylinder of thefam 
ks _ height 


a 
; 


CGR 
Vieight and D. therefore, As 1 to 2§.1327 33 So” 
D. cubed, to the Cylinder. 

7 The Piaatice followeth. J. In flirveying 
and meafuring of Land, meafire with a Perch 
or Pole = 16 feet and an half , dividedinto 100 

arts ; then by the aforefaid Rules, how many 
i “gare Perches there are,that is the Area of that 
Cote or Ground, which divided by 160 {quare 
Perches ( for fo many are inan Acre——40 x 4) 


"jt gives you Acres, the Remainder, accounting’ 
40 Perches tor a Rood, are Roods and Perches. 


This little Table turns Perches into Acres, 
Roods, and Perches, upon fight ; the Numbers 
i, Maa ots, © . under ac.areAcres, 


AC. T. putt. tr. Pt under r. are Roods, 
1674 OO to and under p. are 
uo a2 ort 20 Perches : The firft. 
38° 3 of 30 Column are either 
425 0 Ol2 o fo manyThoulands 
s3t 1 OB ro. under M. fo many 
637 2 Of 20 Hundreds underG.- 

143 3 Ol4 30 or fo manyTens 
350 0 Os o under X. 
956 1 Of AG 


As for Example : 7854 Perches are given, 
which i fetdown as you fee, and take-thenum- 
ber of Acres, Roods, and 

ac. t~ p. Perches,artfwering eachFi- 
7000 — 43 3. 0 gure; and it makes in all 
G00 -— 5 0 0 49 Acres and 14 Perches, 
go — o 1 10 Sometimes asin{mallBack. 
4—-0 0 4 fides,Courts,or other fmall 
hairs meafure may be 

49 0 14. by the Foor, and ther this 

Table turns ‘any: number of Feet~ into-- Acres 
Rood and Perches,at the firft view,to be opera- 
ted with Feet, (as the laft Ex.) Roods, Perches 3; 


the, 


( 63 ) 

ge ee Me Cis 
ar p. f. lar p. fo |p. fe lp. 
7 86j00 i 189] 3 ies 100 
14 I171/0 I 33 126)7 940 200 
21 2F7l0 2 30. $311 os: 28 
29 7010 3 25 292/14 1891 128 
36 196/0 oO 23:179)18 9oit 229. 
3 24010 1 20 10022 12 56 
Of -s4}1 217 33/25 194\2 156 
8118 l4sir 3 13 232129 1c6j2 296 
9,20 2 2F 225}2 O 10 159}33 I7)3 84 


the numbers under feet are odd feet;the fecond 
Column is one Hundred Thoufands, the third 
Tens of Thoufands, the fourth Thoufands,and 
the laft: Hundreds. : 

One Superficies is to another asthe {quaresof 
their. likeSides;therefore, As the {quare of : 8.5,to 
{9.0f 16.5;0r, Asthe {q of 12 (= 144) tothe ig.of 
11 (= 121):: So are the Content in’ Statute 
Acres,to theContent in Woodland.And,As 144. to 
196 :: So Foreft Acres,to Woodland “Acres. And, 
As i121, to196:: So Foreft Acres, to Statute. 

cres. 

II. In meafining of Pavings, Plaifterings 
Wainfcotings, and Paintings, you ufe the Yarc 
{guare; or if you meafure by feet and tenth 
_parts, then every 9 feet {g. makes a yard,all of 
them require the whole fuperficies, therefore 
you muit meafure wherever the plane or.bruflt 
goes. The Paviers mutt lay good Foundations, 
and ram.well ; tne Plaifterers work with good 
Materials and Size ; the Wainfcoting well 
Wrought;and the Painters to laya good Ground, 
and work with Oyl and White Lead. 

_ [li.Carpenters work,as Flooring,Partitioning, 
Roofing, and {o Tiling, Siating, nay, lately. 
London,the Ground-ptot of whole cient <1 Fe 
‘meafured hy the {quare of 10 feet = 100 agai 
fo that if you meafured by a 10 fcot Rod, and 


every 


¥ 


pe te 

every foot divided into1o parts,all will comeins | 
to feet, and cutting off therwo laftfigures, the. ” 
Remain wili be Flores or fq. cf 10> 100. ; 

Brickwork is mea‘ured by the Perch of 16 feet» | 
and an half.the belt way isto Meature by the 10 :. 
foot Rod laft fpoken ofjand eafting upthe Area : | 
by mu'tiplying one fide by another, it will pro- | 
duce fq. feet, which by this Table is prefently 
brought into {GQuare Perches. The firit Column | 
are Feetor Thoufands or Hundreds,or Ten Feet, | 
as the eitherfo many Xz fecond, third, fourth, . 


and fifth Colummws aniwer.. . 

Me Mvhe Gen ae 

pg Fy of pe aed he fed | 

Lal 3Ghn as). aude gt bor. 3% 10: @ 

24 731.58} 7-1264. 92.62 207% 

zjtioo 53} iro 51 026. 30) 8 

4 | 440 3°55. '42 $247 1 S$7{ 40.) | 

55) 183 2.40] 18 3 31; 1 3 20 SOs, 5 

6 | 2201 35 22 0 10}2 0 §2! 60 | | 
a O43 | 25 257/22 Vas Fee? 
mi 293 3°at| 29 13612 347,;1 12 
bo} 330225133 01513 Tio 1 22 


Exam, In 36542 Square feet, what perches, _ 
guaters,and feet ? ir 34. perches,o q«.57 feet. 
This fuppoferh that the 
gooo? I10 0 $3. brickwork is brick and — 
“6000! 22 © 10. half rhick,but if the wall. 

sool 1 3,20 be more or lefsthick, ace 
4a 40. count it by halt bricks, as 

~ 2 3 tor brick and halt, 4 fer- 

134 0. $7, 2 bricks,6 for 3 bricks @e, - 
and fay,As3, to any other 
wall in half bricks :: Soare the perches found 
by meafure, to the perches to that orher wall 
in half bricks. Note, That 272 one quarter of 
iquare feet is a perch, 68 one quarter, § 36 half, 
and 204 thice quarters. ™ .. Tapettry 


sO 


tot 


( 67 )- 
Tapeltry is meafured by the Stick = 27 inches 
or 3 quarters of ayard, in a Stick == 729 fquare 
inches. This Table gives Sticks, Quarters, and 
Inches, anfwering to. any number of Square. 
Inches meafured by Inches. 


ME AS ONE C, 
[ | 9 g. iach! s. gine) 9. srics) 
CARY. 2/99 St 3 109 
pe page: Sipe 22 197k 18) 
| 3; 4t Oo 012-40 Sgr 218} 
Aa £4 3 89 GS-1 t72 2 35] 
§ 68 2 65,63 79:2 136} 
6 8x *r 180168 3° $4! 
7 966 a2 19 92 74-3 154! 
8 109 2 1796103 163: 4 72! 
{ 


“Board; Glafs, ¢c. are meafiired by the aes! ‘ 


C. Xx. 


~ g ines f. g. int: gine. 
I i ! 280 Eesha tet 
Be 3.7 O03. .Y 201 20}. 
3]20 3 122 9 12 ‘ 
4127-3, O42 3 Ot ig 
Hig % 3289. 1. gal ag 
G6i4t 2 244 O 24° 1 24! 
W44t 92-164 3 16414 34, 
Siss; 2 of5.-2 oF ae a 
BAG? 2 0067 hy CO-2 a8" 


oe 


Iaches Square inwo Feet, Quarters, and Inches, 
9842 fg inches—- 68 fiigiaim, fg. inte. 


9009 62 2 0 

= Sdo-} gz - BL 
eee ae 

2 

68. i 14, 


t 
(“63 ) . 
Ta et-her Board or Glaig,if the breadth be gi- 
ye, to find how much of that breadch will” 
aise a foot in length. Divide 1 by the breadth 
im feet and 100 parts, the Quotient gives part of | 
a foot ; if by inches, divide 144 (12 x 12) by» 
inches and parts. ft 
It you meafare by inches and 8 parts in they 
Figure adjoyning, you may: turn them -in feet) 
and 1o parts by: inipection, the two middle lines. 
being inches and 8 parts, above. yee have feet. 
and 10 parts, below Timber meature. 
Note IL Stereometry, or. meafuring of Bo. 
dieg, has two Multiplications or three Dimen- : 
fions,and is valued by the Cube of fome famous 
meafire;as an inch Cube,a foot,a yard, or perch © 
i 


Cube. 3 
A perfect Cubeis known, by multiplying the 
fide into it felf, and thar product by the fine 
again. 
“A Parellepipidon, or an-oblong Cube, a Prift 
ma, or a Cylinder or Piliar ; firft,get the faper-- 
ficies at the end,and multiply that by the height | 
or perpendicular, from the top of the body to 
- the plane below. = 
A Pyramid cr Cone is meafured by the fuper- 
ficies of the Bafe, multiplied into one third of 
the height. . ! 
The five Regular Bodies, viz. Tetrahedrum, 
Cube, O&ohedrum, Dodecahedrum, and Tcofas. 
_ hedrum,are meafured as in the Table. Say, 
£07 As 1 . fide of the Dod: : So 
Cube. Side. | 


778 . Cube. 

Tet.) .490.2.040 Ast .Cubat. of the Dod ::. 
Od. | .778,1.285 So 1.285 . Side. | 
Gube'1.000\1.000 The Cubatrix.multiplied 
Icof. |1.318| .771 into it felf twice, gives-the 
Dod.'2.003| .507 Solid, and is the Cube Root 
; of chat folid body. . 
To meafure the Fruitums or parts of Eye 
5 


? 
. 


, COP 
tnids or Cones, (as tapering Timber is) fupply 
the Pyramid or Cone, faying, ys differ. of the 
breadth atthe two ends, Zo the length between 
them: :- So the breadth of the greater end, Zo 
the whole length of the Pyramid or Cone. 

This gives youthe length ot the top-part ; find 
as before the folidity of the top-part, and the 
whole feveraliy, {ubftrac the folicity of the top 
from the whole,leaves the folid. of the Fruftum. 
‘Fontana found the Obelisk, by himremoved to 
St Peters, to weigh 529 Tuns, 11 Hundred, 2 
Quartets, and 3 pound, Averdupois. 

Theufual way tor this tapering Timber, is to 
meatire the fuperiiciesta the midit,and multiply 
it by:the length,which though is be a falfé Rule, 
yet: if it be done at-niany lengths, fuppofe at 
com 5-or 6 feet, it will be very near. 

| bodies one to another are in proportion ag 
the Cubes of their like Sides 
_. The meafiring of all bodies that have curved 
fuperficies, or plan-curved, follows. 

Spheres, Cylinders,and Cones,you have their 

dimenfions and meafures amongit the dimen- 
fions of Circles and round Figures in Plainime- 
try. 
Xo meafure the Truncusor part of a Cylinder 
thatleans,take the fuperficies of theCircle, arid 
adding the longer and fhorter lides of the Trun- 
eus, take half, let that be the height. 

The fector of a Sphere is meafured, by mul- 
tiplying its {uperficies fpherical by one third of 
the height. ; 

The fegment'of a Sphere, meafure it as ifa 
Seétor,*and fubftract om the Sector the foli- 


be of a Cone, whofe Apex is in the Centre, | 
a 


Bafe the Area of the Segment. | 
The folidity of a Spheroid is gotten,by multi- 
plying the greateit Circle ito twothirdsof the 
Axis oot which the Spheroid is made, 


ce 


aor keg J. eee “" 
The folidity of the Trurk of a Spheriod ‘cit ® 
off with two Circles at right Angles with rhe 
Bafe, fuch as our Wine Cask are, is gotten, by” 
‘adding twothirds of the Area of the Circle at- 
*the bung or middle, and one third of the Area_ 
‘of the Circle at the head together, and multi 
»plying the fum by thelength. . = 

. "Phe folidity of an ob] 
tufeParabolical Conoid is 
gotten by multiplying of 7 
the Area of the circulat > 
Bafe in halt the Axis, but: 
-ofanAcute one into eight) 
_fifteens of the height. 7 
2.The practice of meas 
foringSolids follows;firft, 
for meafuring Timber or 
“Stone by the toot divided” 
into 10 or 100 parts,muls 
- tiply as beforetau bth 
gl _ Anfwer will beinfectand” 
decimal parts;and if you” 
 meafure by inches and 8 - 
parts, you may put the 
Siig -meafure into feet and des 
cimal parts by the Table | 
~annexed.But 1f you mutt 
meafirebyinch meafure,. 
caitall up in folid inches, 
~ ané@ then by this Table 

find the folid feet, quars 
~ ters and inches ¥ 


at Gu. 


- 


21612 gu, 
108 | 1 qu. ¥ 


‘Tt any piece of round 
or {guare Timber be ix, 
: A ven, 


a 


Seats a a ee ee 


Wy 


te 


ress xy 


tet tte et 
med 


a Ht st a 


we 


a as CO . 

ven, and it be defired what length ofit will make 
‘a foot, divide 1728 by the inches {qQuare at the 
end, it anfwersthe Queftion. . 

an XM M. C. 


a But ifyouhave fo a in, (f.9. se im. 
2 136 


thefuperficCon- 1 ]'53 6402 1360 160 
#ent at the-end 2 {11 2 128!1 o 27210, 200 
ofthe Timber or -3 j17 1 192|f 2 4080 300 
Store, anddelire 4 )23 0 2562 1 1120 460 
to know the fo- 5 728 3 3202 3 24Sir 058 
lidity ofone foot, 6 |34-2 3843 1 3841 168 
Mhe Table fol- 7 192 1640 881 268 
Mowing willgive 8146 1 80/4 2 2241 368 
‘youguickly, 9 {52 0 144ly 0 3602 036 
" Exam, A piece of 1, , ; 
Timber at theendis ‘8 a Bb Sa: gt 
"836 fquare Inches, [3 Oe ate 
a ; : > i) |-2 ] 101388888 
pwhat Timber in one ws} 3 02083333 
foot in length. 47.5 {25 ; 102797778 
“foot 3 quartersine- {3 4). ; 03 472222 
xvery 12 inches. S816 104166666 
ee! a 7 | .o4861111 
a SS A cheb ee 
¥ *, 5.004. LOOT GSCS |, 


iy 


__ Inthe lait figure upon the edge you have a 

Line called Timber Meafure, by which, and the 

“Nength of any {quare Timber, you may find the 
~ content;thus in itead of the fide. of your Timber 
4m inch meafure and parts, take that of this 
“Line, and multiply that by the length gives the 
 meafure. 

| The General Rule for meafuring of Timber. 
‘that is not Ae at the ends, is to add both rhe 
- fides, and take half for the fide of the true ‘qu. 
_ but this is Erroneous, and fo much the more > 
- the 


2% 


yay)’ 
Oe / ae 


Pegs oS 
the fides are more unequal,therefore the Area of 
the end is to be taken. The other Error is inmea- 
faring round Timber by girding it, and taking 
one ae tors for the fide-ot the Square equal ,but 
let it be what it will, you muft take fach mea- 
fures as the Country ufeth. 
Earth-work,as Cellars, Vaults, ¢vc. are mea= 
fured by the Yard-folid, viz. 27 folid feet, and’ 
fomuc¢lrought to be a Cart-load,and wall becon- 
tained well; the Carts ought tobe 2 feet 8 inches | 
arco at the Axle-tree within, 2 feet high, and’ 
5 long. care ing 
All Banks that are made to’ hold out the’Sea 
or Rivers,and a!l Ramperts,Perapets andMotes, 
and New Rivers,are wrought by the Flore,con- 
fifting of 1 8 feet {quare and one foor deep,which 
is 324 folid feet,which are 12 Cart-loads,the foe 


rel XM. M. yea ee 
Fl. qu. fe. | Fl. qu. fe. | Fl gust: 
1h 930° 3. 37 F.-91. OF 2B ot) a9 
24 61-2 741 6 9 $6)0 2°38 
$192 "2 30)..9 1 O37 0 3 R7 
Le 1 Oy Pe eo shins Ounge 
Sals4 23 Pages SOP era ee 
6/5 0 Gof 18 2 OF J 1 3 33 
FUG. O.-aG et” 2: gavin ese 
48.246 3 53724 2 62/2 1 7! 
$9 !'277 13 09427 3 09 ' 2) 3. 998) 


Fl. gu. fe. lidity being cat up. in 
yooo—21 2 34 folid feet,this Table fhews 
800——- 2 41 17 the Floors. warters, and 
$7 = 9 0 §7 ‘Feet ; 7857 folid feet will 
24 © 27 make 24 Floors, as you 

| } may fee in this Example. 
For meafuring Ships, multiply the length of 
the Keel,the breadth of the Mid-fhip Beam, and 
the depth of the Hold, together, divide by 100, 
it 


ee C73.) | 
it gives youthe Turns,or inftead of the depth {- 
is ufuial to take half the breadth inftead thereof : 
But for Merchants that allow nothing for Guns 

Matts, Gc divide by 95. This may give a gues 
at the Tunnage, but there is a great deal more 
required to give the true meafure‘of a Ship, or 
the burthen fhe will bear in falt Water, tor in 
-frefh water the Ship will fink more. 

To double a Cube, or to give the Cube Root 
of'a Cube that fhall be double to another given, 
double the Cubick Inches and parts of the Cube 

iven, extract the Cube Root ; and thus by 
Biot the meafures of the Ship of one bur- 
then, to make another Ship of the fame mould 
which fhall be double, treble, &c. or any pro- 
‘portion more or lefS, multiply the meafire of 
the length breadth,and depth. in folid feet, then 
double,treble,¢c.the feet,and extra the Cube 
Root. . 
2 The next thing is concerning the folidity and 
‘proportionin Weight, feveral Metals, Minerals 
“and Water, have one to another, 


Note IV. Concerning Metals, and of the ma- 
hifold ufes ot the Table, page 17. 
1. If you have the magnitude of any, body in 
folid inches,and defire to know the weight of it 
“in Troy ounces:As 1 is. to the number of Ounces 
~and Decimal Parts anfwermg the Metal, Stone, 
(@vc. in the Table A :: So is the Cubick Inches 
“given, to the Ouncesin weight required. 
2. It you have two feveral Bodies named in 
the Tabte, both of the fanie magnitude orcapa- 
Peity, together with the weight of one, to tind 
the weight of the other : As the number ja the 
‘Column A anfwering the firft, to the nymber 
Of the fecond : : So the weight of the firit, to 
the weight of thefecond. 
3. The ules of Pgs B are likewife 


two, 


» 


| (7s) } 
“two i 1. To know the magnitude jh Inches oF | 
any Body by the weight in Ounces : As 1,to the 
faches and parts in the Column of the Metal,, — 
dre, propoted ;: Sothe weight given, to the 
inches in magnitude fought. 

4 Two feveral Metals, Stones, ve. both of 
éne Weight, and the bignefs of one in inches 5 
“fay,. As, the number in Column B ftandinig 
againft the firit, ‘s to the number _againft, the 
decond +1. $0.is the magnitude of the firft, to 
‘the magnitude of the fecond in_ inches. 

s.The ufes of the Column C fhewsthe weight © 
‘that every inch of the feveral Bodies will weigh 
4 water. From Arehimedes we may fay, That | 
all Bodies let into water, are either heavier, | 
equal, or lighter, shan fo much, water equal the 7 
magnitude ; if heavier,chea the body will fink; 
if equal,then the bodies utmoft furface will {wim » 
even with the top of the water; if lighter then | 
f> much of the body will fink into the water,fo 
as the quantity of water which might be equal — 
sn butk tofo much body as fhallfink, thal weigh © 
equal to the wei.ht of the whole body pro- / 
pofed. Agam, @ body heavier than water, is _ 
lighter in water when weighed, by the weight | 
oe fo much bulk of water equal to that bodys | 
Hence ix is eafie to difcern the. weights of feveral 
bodies in and out of water by the Columns 
A‘ and C, A is the weights in Air, © in water; 
where it is plainly feen, that Gold being fcarce, 
the half quantity of Silver or Brafs doth fcarce lofe 
half fo much of its weight as Silver or Brafs wills 
and from this confideration Archimedes judged 
of King Azero’s Crown. By. the Column C, 
As 1 is to the number anfwering the body :. So 
is the folid inches of any body given, to the 
weight in water. | 

Now it will be convenient to give you thefe 
Tables for converting folid inches into weights 
ot water Averdupois. Ste 


p & 


675) 


(2.). 


the: firft l. 

‘turns folid [1 0.579522» | I} Lgassy 
inches. of (2 1.990440, |21}. 3.457123 
water into 3 1.738566 3113} 5.17668 & 
ounces A- ‘4/2.313088.3) | 4 6.90224 2 
verdupois.  ¢ |2.897611 g, 5| 8627808 
The fecond 6 3.477133 oO |G) fe.353-6.5 
turns OuN= | 7 i4 OS 6655 S|. }7 | 1207892 = 
ces Averd.. / 8 4.636177 81-18 | 13804483 

Of water ine J 9 9219699" 191 1553004 x 


_ to folid Ine. 
_ Example. In an Ale-Gallon=2$82 folid inch- 
es, how many ounces Averdupois ? 
— Anfw. 1G} ounces.426 = By the (1.) 
16 | 3 ounces:.426. 2.00--115.904406 
_ Som: goo ouncesof wa-  80-- 4.361776 


ter, there is 862.78  folid 2-- Le F9O4S 
iriches by! thé(2) es Serial Mite 
~ And ina foot folid, there 163. 426 


will be anfwering 1728 folid inches, 62 4 9. oun- 
CES AT 4. . 
Thre nearett sig in Troy weight, that 
36 folid inches will hold 19 ounces Troy of waz 
ter, and one pound Troy of: wafer will 4]] 
22.7363 inehes, and one, pound. Ayerdupois 
27-699. A foot fquare of water is equal to 76 - 
pound Troy.. Tp 4 Fo eg 
'Herice'is founda very good way for mada. 
rift any irregular: body, thar by no Mecanieal 
Art-otherwite can be done. Fill any Velebbtim 
_ full of water, and then dipping in your body, | 
_réceive caretully all the water that runs over, | 
‘and<weigh it, atid by the lat two Tables turn 
that weignt, into folid inches, Orherwile, if 
yout Veffel be repular that holdsthe water, ob- 
“farve the riling abi water, and find the {olid 
 féét of inches anfivering. © he tod 
» Hence it is, that expert Builders of Ships have 
great confideration of all the premifes in this 
. D2 Section, 
. i 


TEED | 
Section, for by the weight of the Ship, and all 
Appurtenances, they judge to what depth fhe 
Will fink ; and herein the ingenious Sir Anthony 
Dean,one of His Majelty’s Comimiffioners of the 
Navy, has exercifed abundance-of Skill, though 
for all the Art one camhave, long experience and 
good judgment will be required, for as] had it 
From the faid Sir Anthony Dean,that the propor- 
tion betwixt dryed Oak and frefh Feld, is as 14 
to17,50 that‘confidering the ftrange forms of 
the Bodies of Ships,and many {uch and more ac- 
- eidents,as that betore of Oak wer and dry,it is a 

difficulty infuparable,to give toan inchthe depth 
a Ship will draw when rigg’d and fitted out. 

: Laitly,if it be propofed to makea piece of Iron 
{wim in pure water,you muft make it fo hollow, 
- that it may be capable to hold as much water 
that will be equal in weight to the Iron and 
fomething more. Eyres: 


Note V. Of Gauging of Veffels. The Gallon, — 
which is the ground for this Work, take as it 1 
is now allowed and ufed ; Gallon for dry mea- 
fure is 272 (lid wiches and a quarter. 5 for Wine 
231; for Beer and Ale 282. . 
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So that by thefe three Tables, if you caft_up 
the Content of any Meafure or Cask into folid 
Inches; you may eafily find the Gallons un- 


der g. Pints under p. and: Inches.under 7m. 


either for Wine by the firft, Beer and Ale bY 
the fecond, and dry Meafure by the third, 


‘One Example for all: 


In Wine, —fuppole 9845 in. 


Gallons, 4 Pints, and 26  800— 3 3 19 


Inches. . 4§— of Is 
Thus for all Bufhels, _ 
Pecks,and all other Mea- 42 4 26 


fures in Cylinders, get ; 
the Area of the Circle in -Inches, and multi- 
4 D 


3 py 


C973) | 

ply it by the Jength,ic gives the folid Inches.For 
the Area, fay, As 1..0.78539 2% 8) Dq. Area. 
Or eafily by rhé Logarithr,Addthe log. of the 
Diameter doubled,to this Log. 9 89503 §,it gives 
you the Area defired: But’ in meafuring: the 
Spheroid or Hogfheads, and other Veilels fo 
Aeaee ( as you were taught betore ) you muit 
take two Thirdsaf the Area of the Circle at 
the Bung. | ~ ee Be 
Wiz. As vo. 0.52367: >S0Dq  totwo Thirds 

of the Area. . 


And, As i.. 0.26184 ;$0-Dq.to-one-Fhird 


of the Area. = 
. The Logarithm for two' Thirds is 5'.71 89999 
for one Third * .417969, to be weds before. 
Ti you will nor mealure by Inches, but by a 
Gallon Rod, you. mult take the Cubs Roots of 


(272,25,01 23 i and 282,. which ere 6.434,6.1: ‘dy 


and 6,557, end- making: Scales .of Gallons, Yet 
thefe Meafures by Compatlestaken froma Dia- 


‘gonal Scale ofan Inch, upon your Ruler exattly, — 
and divide the fame into 400 Parts, fo is your — 
‘Rod fitted to meafure by Gallons ana 100 Parts. © 
Ex. A. Veflel at the Head by the Rod.3 Gallons, — 


: 


whofe fquare is 9,at the Burg 5,5, whofe Square — 


4530.25 fay AS 1.922618. 2.336 <= one third 
‘of the Areasand,As 1 . 30.2.5 :: 5236. 15.839, 
‘two thirds of the Area at the Bung ; and 2.356 
4ASy 839 Se 18145 : Now 18,199 x ¢. 8 the 
lesgth, produceth 123.73, thet is, r23-Gallons, 
and almolt 6 Pints. ~_ , . 
“Here is a.Printed Figure has all the 3 Lines; 
' ‘Wine Meafure, Beer and Ale Meafure, and Dry 
Meafure ; the firft two are one third of the 
Area’s,the lait for Cylinders is the whoie Area ; 
on either-edgeis a Line of 8 Inches,every Inch 
“nro'ro Parts, the Scale is broken into ¢ Parts, 
which make 40 Inches ; by an Example it will 
be plain. | i A Vel- 
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¥ find 4.16, which doubled gives 232; now 
374 2.32 2.69 xX 405--107.60, which is 107 
Gallons and anhalt. | 

For Dry Meafure take the whole Area, be. 
caufe of Cylinders. : 
' Atche later ead of the Book I have inferted 
Mr. Philips his Table for the Gaging of Wine-. 
- Casksthat are not full,it is madeto Gallons and 
half Gallons,and-by- proportioning may go near- 
er. Find the Cdntent of thé whole Cask,and find 


~ how deep the Liquors within the Cask;fay, As 


the Diameter at the bung in inches,to the depth 
‘of the Lquor :: So the Rad.ofthe Table 10000, 
to the Proportional Part. Find in the Table the 
Gallons and Parts that an{wer that Part Propor. 
then fay, As 63 Gallons the Gallons of the Rod, 


js to the proportional'Gallon found :: So is the — 


Content of the whole Cask, to the Content of 
the Liquor in the Cask. Py! 
§ 5. This Parapgrah fhews Rules of Prattice, 
:, In the Embatteling and Ordering of Soldiers; 
2. In the Quartering and Encamping ; 3. In 
Fortification ; and, 4 In Gunnery 
1. Though this Curiofity to a skilful Sergeant 
Major will not be material,yet toa young begin- 
“ner, and even to the better practifed Soldier, it 
‘will be helpful. 
' To order Soldiers into a {quare Battle of Men, 
‘rake the {quare Root. of the Number, that fhall 
‘be the fide both for Rank and File : But ifthey 
‘be to be ordered into a double Battle, take the 
_ {quare Root of half the Number,and that will be 
~ the namberin File,and twice fo many in Rank, 
and if it be demanded to order them for times 
as many in. Rank as in File, take the fquare 


rit. -Root of a fourth part. 


To orderthem into (quare Battle of ground, 
you may diftinguifh them into Order and open 
; be Order; 1 


. Gigi oo co lane | 
- Oider: Order, when the Centres of their places 
are diftant 3 feet and an halfin Rank, and 7 in 
File ; open Order, when the Centres are 7 teet 
both ways. If it be a {quare Bartel of Ground, 
and the Centre of their Diftances in Qrder,then 
Asi .2:: Sothe Number of Men, to another 
Number, whofe {quare Root is.the Number of 
Men in Rank ; So by the help of extracting of.a 
{quare Root, thefe fort oi Queftions are eafily 
refolved. ae 
2 For the Quartering and Encamping of Sol- 
- diers, called Cufframentarion, it is vequilite the - 
_ Quarter. Mafter General be ski‘ledin Meafuring, 
and all’'the under Quarter Matters ought to be 
~ skild at Foor Meafure, thar they may lay out ” 
their Quarters as.directed. , 
Three hundred feet isthg common Allowance 
~ forthe depth of groundthata Regiment,whether 
~ of Horfe or Foot, fhouldtake up, the widenefs 
* mult be anfwerable tothe number of Men Two 
- hundree¢’feet for the Huts in length,and one hun. 
dred for the. Commanders and Sutlers before 
them 3 every two Soldiers to a Hut 8 feet broad 
and 8deep, two teet one Hut from another, fo 
that there may be 20 Huts ftandinthe 200 teet; 
the Allev betwixt Hur and Hut may be 8 feet, 
that is, 16-teet in width and 200 in length for 
_ 40: men,which is 3200 feet,and for the 1co teet 
more 1600 fet, in all 4800, and there muit be 
25 Rows for :ooMen; fo that for a Regiment 
of 1000 Foot, with Officers and Sutlers, will 
take up-1 20000 feet, which by the Table afore- 
going, for turning Feet {quareinto Acres, will be 
“2ac. 3 rs which, becaufe of ways, may be made 
> 3 ac. of Ground ior every Regiment,which may 
| be3so feet deep, and 370 wide,-or near 360 
” fquare. | 
_ Now if 1000 Men, » Officers, Sutlers, High- 
ways and all, take up a fquare of 36¢ feet, how 
oes Ds many 


, A 
(32 5 
many feet fhall the fide of a {quare be,to lodge | 
10000 Foor Men ? dpc. Say,AStoco . 10000::S0 | 
is the {quare of 360 — 129600, to the {quare 
1296000, whofe Root is the feet required, 
wiz. 113% feet, which is very near 30 Acres ot 
Ground, ’ tY Lats 

For Quartering of Horfe, you mutt keep the 
fame depth of 300 feet for ail, and take 200 feet 
for the Huts, the Horfe Huts mutt be 10 feet _ 
deep and four wide, 12 Horfes will itand in 
a Hut together, which is 48 feer long and io 
wide, and 6 feet a Street; the Huts for the - 
Troops will be 6 for 12 Troops,and fo imagine 
a Regiment confift of 8 Troops, so to a ‘Troop, 
it will'take up,leaving 20 feet Streets and Crols- 
wiys, very near as much Ground as the Regi- 
ment of Foot,ways amd all, 360 feet — 3Acres; 
fo that to Regiments will take up 30 Acres : 
You may very well ailow as much ground, as 
both Horfe and Foot will rake, tor the General, 
Train of Artillery, Victuallers, oe, and Parade 
places; forhat 120 Acres will well Camp 15000 
Horfe and Foot, and all Provilions beiides, 
From thefe Coniiderations, you may. be enabled 
to Encamp am Army. Ape . 


Note II. Concerninz Fortifications; by cu 
ftom and u€ (neither great nor fmall Shor bring: 
ing fuch danger as the Fear) Forts and F ortificas 
tions are le/s confiderable, and are taken in a 
fhort time; therefore the late Engineers have 
thought it tolay open the Flanks,and to difpofe 
the Works, fo ‘as they may receive more Can- 
non, that the Enemy may be kept-back trom” 
‘approaching too fait, for all that can be done is 
to get and obtain time. 

have dot room to enlarge, you may perufe 
todern Fortefications, and there you may find 

feveral Varieties. 
r 1 will 


‘ver. 4 


- 


| C739 ae: 

Pwill et down'thelé two Tables, and theit 

” Whes, which are {othort and plain,and will be at 

hand, that more fhall not benceded; feppoling 
the Reader already feen in the Rudiments of 
the Arts . : 


= 


_ Table I. Capital, Gore [lank Cartas 
. 33% | 200°. 156 609 
Table Il., 4.4 5 | 6 |7 | 24.9 10 

| ‘Capital. / 308 4.37 367 2321912 | 399 2 £ 

Gor. Li. | usy 1196 |203 242 (252 12607 363 


‘Both the Tables fuppofeth the Interior Poly- 
ae to be divided into roao Parts. ‘Then 11 you 
efire that the Flanksfhall and atright Angles 
withthe Curtain, rhenby Zable J if your Figure 
~ be an Hexagon, divide p p (Fig. 16) ito 1000 
Parts, make p # 333, p ¢ 200, and railing ¢ f at 
right Angles to p p, meke it iso, draw f athe 
_ Faces,and ¢ ¢ the Curtain,youmay comp.eat the 
Work : But if you will not make the lank at 
right Angles to the Curtain, but openit alittle, 
and havenofecond Flank, according to /vavanx 
dé Mars, fet off the Capital and Gorg.as betore, 
raife the Flank at 98 degrees to the Curtain,and 
__ laying your Ruler on a, Oc. draw the Faces. 
> Note : That this Proportion is one Third of 
_ the Interior Polygon for the Capi.al, and if you 
aie one Fifth or one Seventh for the Gorg. and 
Flank, it will be well . 
_ . © The fecond way fetsthe FlanksatrightAngles 
_ ‘to the Lines of Defence. For Exampte; In 
_ Figs 17 Yet it be an\ Heptagon, divide the 
Side into 1000 parts, look in Zvb/e If. under 7, 
fet off 323. for the Capital, and 242 ior the 
Gorges, draw occult Lines from @ to ¢, which 
"are the Lines of Defence, and raife Perpendicu- 
Jars from the Points ¢, and draws f for the 
e it . : Flanks, . 
5 . 
} 


4 
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‘as Si a hata oe one 
Flariks, and fia for the Faces; this being well © 
underftood, may be applied likewife to Irregu- 
lar Figures. prt 


~ The fourth and laft Note concerns Gunnery, — 
or the Qualifications that able Gunners ought to © 
have. | HIST ie: 
Firft, He ought to have competent Skill in 
Arithmetick,to keep his. Accounts fair, and to 
enter in his Diary all notable Shots and Occut- 
_rences in his Art, to beable to caft up the quan- 
tity of Powder tit for each Piece, the weignt of © 
_ Shot ofall forts. whether Lead, Iron or Stone ; 
to work the Golden Rule in Proportions, toex- 
tract the Cube Root, which areformerly taughs 
in this Book: He ought ro have Skill ia Geome- 
try, to take Heights and Dittance, to know the 
Diviiions of his Circle,Quadrant,and Quadrate, 
-to know how to Level,-and to lay Platiorms, - 
and to raife Batteries; and though ordinary 
Gunners may be extufed from all this Know. 
ledge,yet Mafter-Gunners, and thofé that delire 
tobe knowing inthis Profeffion, mutt not here- 
of be ignorant. cht i, XG 
He mult know his Piece and Name,which are 
taken from the height ofthe Bore,as in'this fol- 
Jowing Table annexed, which gives in the. firft 
Column the Names of the Pie¢es; next, the 
weight of fortified Guns; the third, the height 
ofthe Bore ; the fourth, the height ofthe Shot; ~ 
" the fifth the weight of the Shot;the fixth, Pow- 
der for Proof; the feventh, Powder for Service ; 
the eighth,Paces ( 5 foot toa Pace) the Piece 
fhoots point-blank upon the Level ; the ninth, 
the utmoft random the Pice-mounted to 45 de- 
grees; the tenth, the Horfes; and the eleventh, 
the Men required to draw a Piece. - 
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> Next he mutt learn from’ fome Gunner the 


Parts of a Piece of Ordnance, the Caliber or 
height of the Bore, the Hoilow Cylinder, the 


> Chamber trom the touch-hole to 2.-feet o1 13 
+ inches where the Powder and Shot lie, the up- 


permoft part _aext the Breech is the Bafe Rig, 


~ thofe Rinas from whence the, Piece grows leis 


are called the Ercezes,the uppermoit of the Mee” 


\ talor Freeze at the Mouth is called MuxxJe- 


eee% 


Ring ; thofe two knobs that hold the Piece in 
the Carriage are the Tiumions, the thicknefs of 
the Metal 1s commonly meafured at the Touch- 


hole,the Trunions, and the Neck : And all thefe 

- asthe meafure. of Ladles, the length and the 
- thicknefs, and bignefs of the Carriage, the Tru- 
~ nions and many other things, were ormerly ta- 


ken from the lieight of the bore. He mult ane 


ts 


| 86) a 
be veady at a'l the Names about the Carriage 
of his Picce, viz. to know the Sides or Cheeks,* 
the Axtree, Spokes, Nave, Hoops, Tranfomes, 
Bolts, Plates, tleoks to draw by, the Clout, 
the hole for the Linfpin, the Shatts; the Thill 
and Thill-bolt, the Fore-locks and Forelock 
Keys, Cap {quares, the Fore-lock Pins ‘and 
Chain; the Pintle and Bolt-hole, the Fellows, 
Nayles, Bars over the Fellows, Stirrops, the 
Ruts of the Wheel, Dowledges, Beds, Coins, — 
Levers, Handfcrews, @c. and to have ready — 
his Ladles, Spunges,, Cartridges, whether of 
Paper or Canvas, Formers of all forts, Sheep. 
skins to make Spunges, Powder, Shor,Neédles, 
Thread, Starch, Marlyn, Twine, Nails, Hand: 
{pikes,- Crows of Iron, Budg barrels, Bat 
kets, Gre. Tnefe being the General things 
he is to know and have ready, he is in par- 
ticular. ; 
1. To Tertiate his Gun, that is to know the 
' thicknefs of the Metal; at the Touch hole, 
Trunion and Neck, by which you judge at the 
ftreneth of the Gun, whether elt fortified or 
no, thi you.do with a Coliper pair of Com. 
pafies, and if the Pyece be home bored, the 
Diameter lefs by the height divided by 2 is 
the thicknefS at any place, he muft {earch his 
Gun for honey-combs with a fearcher, or by. 
reflection of a Looking-glafs, that the Tri 
nions be well placed, thar the Piece be neither 
top-heavy or otherwife, whether the Piece be ~ 
bored away orno. | 
habaged > he 59 ak his Piece, that is, to fet fucha - 
mark upon the Muzzle Ring or thereabouts, 
that a light line taken upon the top of the 
Bafe Ring againft the Touch-hole by the mark. 
fet at or near the Muzzle may be parallel to 
the Axis of the Concave Cylinder, Todo 
this, take the Diameters of the bafe Ring, se 
) =e the 


4 Oa. | 
ei ( 87°) ‘ 
the place at the Muzzle where you intend the 
Difpartto ftand, divide the Difterence of thefé 
tworinto two equal parts, and one of them will | 
be-the Difpait, which tet upon the Gan with 
Pitch or Wax, or which is the beft way to 
‘name a Difpart as you fee in the fig. (185) 
ahd tie ir about the neck’ of the Gan with. 
“Marlyn or Twine : ‘But if you have not Com- 
-pafies, meafure the Circles about, and work 
with them. Cal, gh asa: oe . 
_ 3. To be knowing inthe weights of his Shot, 
which he may do by knowing the weight of 
one; as a Bullet of lron of 4 inches Diameter, 
ys found by Experience to weigh 9 |. Say, as 
the Cube of 4 is'to 91. fo is any other Diame- 
~ ter Cubed to its weight: > or as 9 1. is to_ the 
- Cube: of 4, fo is any other weight tothe Cube 
Root of its Diameter. Lead and Iron are in 
"their weight near, as 2 to 3, that is, afhot of 
2.1. of Iron, and a fhot of 3 |. of Lead will have 
the fame Diameter or height Iron to Stone is 
as 3 to 8, Lead to Stone as 4 to 1, that is, a 
Buller of Stone of 10‘). is equal i height toa 
Buller of Lead of sol. Theretoye knowing 
what a Bullet of Iron or any Diameter weighs, 
_ you mayrfind the weight ofa Bullet of the fame 
~ Diameter of Lead or Stone, by faying, for Lead 
having the weight of 9 |. of fron tor 4 inches : 
if 3 give 2, what fhall 9,6° And tor Stone, 1f ° 
_ $ give 3, what fhall 9 f. 3, 37? And fo of any 
> other : if more exactnels be required, {eek tor 
jt in the Tab’e of Metals, Pag. 17. 
. 4. As the Shot is regulated by the Cubes of 
the Diameter, isthe Powder; firppofe one 
~ pound and half of Powder be a charge for a 
3 Falcon of 2, 63 Bore or Diameter, what weight 
in Powder will be fit for a charge of Cannon_ 
of 7. Say, asthe Cube of 2, 68, to i, 5 1, of 
Powder, fo Cube of 7 to2.6, ‘any eke 
| we The 


_~—— 
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ae 3 a 1 
The Logarithms facilitate this work,the Log. * 
of 2, 68 18 0.42813 5X3 1.284405 Of 1, 5.0 | 
176091. of 7 is 0.845098 x 3 = 2535294 now 
O 176091 4 2535294 Mm 2711385 ———1 
284405 = 1926980, which is the Log. of 26, . 
73, which is much above the allowance: 
_, g«'To know whether-his Piece be true bored,: . 
the Mafter Gunner muft fhew h'm, ‘for thatis . 
only practice, by taking the differences of the — 
Difparts from a fitted Cylinder of Wood forthe 


ore. 
6. For the. fhooting in great Guns, and the - 
knowledge of the true diftance that any -Piece 
will, carry to, is a matte: that depends upon 
many uncertainties, an exact anfwer will never 
be.given to fuch queitions, there is {uch varie. 
~tiés in. the. truneis of the Bore, in the heights - 
of the Shot, inthe levelling and dive&tion,<in 
the Air, Wind, @c. But tor all thefe difficule 
ties. an able Gunner will go near the mark, 
and he conliders Pozut tt Right Ranges, 
the Middle Ranges and utmoft Ranges; the - 
former. Table gives you -the level Ranges of 
each Piece, under the Title of Paces poinc 
Blank,-five feet to.a-Pace,.which isthe beitdi - 
itance for Batteries ; the fame gives you theut- . 
-molt Random accounted near ten’ times the 
former level Range ; and forall other Moun- 
tures while Gunners have agreed, which! faall 
~ not live to fee,take this T ableto every ix points 
of the Gunners Quadrant for-thefe Guns, vize 
to 450. : 


Cannon 
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og a ae Pe ee ee 
‘(Cannon of 8 \7§91275,15901710 1789f1 309, 
Gannon of 7 $753 147)143 111489 ,606)1629, 
Dem. Cannon  625,106241325,1425 148741599, 
Culv. 750.1275)1 590,17 1011785 1800! 
\Dem. Culv. 725 123211537 165 31172511742 
Waker. 625 1062413254: 425 | 487} 00 
Minion. 45°. 765] 954:1026}1071 1080 
‘TEalcon. 1550 $50 1166}12 5 416309] 1320 
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__ For fhooring in Mortar-Pieces which are ele- 
_yated above 45 degrees, and nearer to 90; you 
mult ufe much pra ice to come to be perfedt,af- 
“ter a fhot or two be made you willbe beft able 
to judge how you muft order your Gun, keep- . 
ng. ftill to the fame Powder, the alteration 
whereof willalter the fhots Random, you.may 
“have Tables in moft Books of Gunnery, which . 
-you may prove and approve. 3 


Ss 6. Problems for Pra&tice of Plain and Sphe- 
rical Triangles wpon the Sphere in Plano ; with 

the ordinary proportion thereupon ; Problems In 
Geography and Revaucern Dyalling, a New 
Projetiion of the Sphere; 4 particular Dyal. 


prob. 1. Of thefe three, the length of a Per- 
“pendicular ftyle upon an Horizontal Plam’: 
3. The length of the Shadow :.3 The Altitude 
of the © above the Horizon, any two being 
© given to find the third, fee (Fig. | 9) Say, as in 
plain As, as AC. AB:: Rad. cot. of ABC 
the upper edge of the © 4 15'the height of 
the Centre. Turn the Figure upwards, it is 
~ the fame upon a Wall. 


Prob. 2. OF thefe. Three ; 1. The Meridian « 
Alt. of the @ or >K 5 2- The Elevation 5 
A | “ les 


~ 


aa 


, a 


fA = ek} 
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Pole; 3. The Declination’ to @*or * any | 
} For Alt. Equino- | 

‘ctial (which is alwavs the Comp‘enent-of-the | 
height of the Pole)——~iMerid. Alt. = Declina- | 
tion Souch or Merid. Alt. -~— Als, Equi, = De- | 
clination N. The greateft Declination js found: | 


. twogivea, to fing the thir 


now conftantly tobe 23 deg. 304 


_ Prob, 3 Of thefe Five ; i. the greateft Decl. | 
@ 3 2 Longitude of the ©, 4rom the next E- 
qui. point; 3. the @ Right Affention ; 4 The 

Jeci. ie) in that piace; and sly, The Angle of | 


the Fecliptick, with the Meredian,any two be- 


ang given tovfind the reft: For in( Fz.20.) the 
4,V' © aright / ata, Z at v is the firfl part | 


inthe Problem, © thefecond,."v athe third, 
4 @ the fourth, and the Aagle © the fifth any. 


two being given, the other 3 may be found by » 


the Rules for right Angl’d’ As before taught. 


Note that the Longitade of the © and its nght: 


‘Afcenfion from the beginning of A7es are true 


in the firft Quadrant, but mult be fubitra&ted in 


the f€cond Quadrant, and added in the third 
_ from or to 180 deg. inthe fourth Quadrant 
mutt be falbftracted from 360. , 


Prob. 4. The Right Afc. @) the hour of the. 
day, the right Afcenfion of Mid-heaven,any two 


ee Ol Se BY yas ra a ae 
th ear ling |. ee r >, 


being given to find the third, for the right AC@ _ 
4 Time from Noon =: right Afe. of Mid-heayen — 


and Time from Noon=— right Afc of Mid-heayen 


——-—-right Afc. © ,and right Af (@@ right Afof 


Mid-heaven Time from Neon. 


Prob. 5. OF thefe Six: 1. Elevation of the 


Pole ; 2. Decl. (+ or % 3. 3. Altitude of the @) 
or >; 4. The diftance of the © or > from the 
~ Meridian; 5. The Azirauth of the © or x from 


| the North ;°6. The Angle ofthe @ or“ thew. — 


_ ing its Polition in refpett of the Polé or Ze- 
mith, avy threeigiven ro find the seft } For in. 
the Oblique angled AZ » N.Z. Nuss the com- 
plement of the Elevation, the firft, N. @ the 

Comple- 


ee ee Pe oe ee, 
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‘eomploment of Dec. the fecond;Z. @> the caine 
aphios ofthe “) Alt. the thisd: The Angleat. . 
AN. isthe diftance- of the «*) or ak Hon the Me- 
(gid to the time ef the day the fourth, the 
“Angie at &) is the fifth, and at Z, rae ist, » - 

| Prob. 6. Of the Five; 1. Tae Elev. Pole; 
avs) Dechigs eAle. ar 6 5-4 ce) Azimuth. at 
3g. The »)'Pofttion in refoattof the Pole and 
Zenich ; any two geven ‘tostiad any one of che 
‘re(t; for in the ro Angled A bY ¢. 4arY-6 
the firit, Y & the feon!; b.¢ the chive Y ¢ the 
| fourch, and the ¢ at & che fea ay: 

© Prob.-y. QE thefe- Five..1. Decl.) 2 Hles 
_ vation of the Pole; 3. The Ampisrude ot the) 
_riling or fetting; 4 The Angie of the Moriz2a 
and Merid: atthe # riding ;5- The time from 

| Midnight, any of shefe two being giversto find 
any of the reft ; for in the right 4 W a NO, D 
“Nis the complement of Declination the firit, 
NO the fecond, d O the Complement of the 
“third, 2 @ the fourth, 7 N the fifth. , 
ote, That the Angle at N or LAN », is the 
_ compl. ofthe Atcenf, Dit which might be found. 
» alfo more clearly in the a'¥ f a, underthe Hor. 
Note, That the Afcentional Difference turned 
! into time, by allowing forevery degree qf of time 
- fheweth how far the #rifeth trom hx 4 Clock, 
| may be the time of the (9) rif. and fetting- 
Note, That-it the Elevation of the Pole, an 

- @ Decl. be both either North or borh South, 
| then the right Afe. ~Aic. Diff. = ob!. AG 
| cenfion,and added oblique Defcenfion ; but if 
_ the Elevation of the Pole, aid ©) Dec. be the 
* one North and the other South, then add:for the. 
"oblique Afcenf and fabltract for the Defcenfion. 
¥ Note, For the Not-riling or Not-fetting © 
_. certain Stars..'1. Tf the Elevation of the North 
| Pole be greater than the Complement of the 
North Declinacion,then that Star fercech anes or 


iy au ; , ef. 


Saree. Ais | t en 
thanthe South Decl.thén the Star rifeth not, and ” 
if the Elevation of thé South Pole be greater than _ 
the Complement of the South Declination of the 
Star, then that Star fetteth not, if greater than ¢ 
the North Declin. then that Star rifeth not | 

Nose,That ifyoudoublethe (¢, fetting it isthe 
length of the day; @) rifing the length of the. 
night,and haif of that is the femi diurnal Arch. ) 

Nore, Becaufe the obtaining of the Hour and * 
Azimuth is very ufeful by takingthe height of 
the (), I will here fet down-an Exam. of them: 
both, after the maimer of the lait Problem in : 
Spherical As. In the-Lat.sr. 30. the @ height ~ 
32° the Decl. 18° firft for the hour, then the « 

‘Azimuth. — Hour. 

Co. pole 38 30 ar. fi. 0205850 

Co. Dec.72 00 ar, fi, 0.021723 : 

tor 342.30 
Co.Ht—58 00 
Z— 91 30 
XA—24 30 | . 
Halt Z 45 45 fine 9.855069 - 
Half X 12 15 fine 5.326699 
; Z. 19.409368 

Sine 30° 26’ halt Z. 9.704684 - 

Thehour 8 a Clock and 1 min. 

Azinguth, 

~ Co. pole 38.30 a2. fio. 250850 
Co. Ht. $8 00 az.i10. 071579 » 


: X—5230 © . 
Halt Z— 53 45.fine 9.64576. 
Half X.— 26 15 fine 9. 645706 
ristieetth 19.77 8251 
! g0° 47! half 9.88o11¢ 
The Az 50°. 47" from the South. 
Note, - 
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+ Note TI. Of Geography, which is the knowlédg 
-of the Habitable World. and the meafures there- 
of; firit, you muft_ know that the Latitude of 
any Place is the diftance of it in degrees and 
‘parts from the Equinottial ; the Longitude is , 
the diftance from the firft Meridian placed by 
Prolemy in the Canaries, but the moft of the 
Jateft Geogr. place’ it inthe Azores. From Welk: 
‘to Eaft the. account is by degrees and parts, or, 
by hours, accounting 15 degrees to an hour, 
‘and for every degree four minutes, and every. 
“minute four feconds. |» 

The. Zones are five; 1. The Torrid Zone be- 
‘twixt the Topicks, two Lemperate betwixt 
either Topick and the Artick and Antartick 
aig and two Frigid trom thenrto both the 
Poles. | 
The Climates and Parallels lie-parallel to the 
Equator. A Climate is a Lone or Girdle that is 
contained betwixt two Circles parallel. to the, | 
 Equator,thofe Circles have the longeft days dif- 
fering half an hour, the middle Circle betwixt 
‘them has a quarter of an: hour difference from 
the Extremes. 

In-refpect of the fhadows,the Inhabitants are 
"differenced into Amphifciz, whole fhadows are 


~ fometimes in a year round about them. Fatt, 
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vi 


‘4 


f 
. 
* 


| 
| 


Welt, North and South,being thofe that inhabit 
the Torrid Zone.  Heterofcre thofe that have 


their fhadows one way as in the Temperate 
Zones. Perifcii, thofe that ina day may have 


their fhadows round about,. as in the Frigid 


Zones. 
In refpeét of the fitaation, the Inhabitants 


: 
are Persecians that dwell under the fame Meri- 


“dian, and in one Paralle'diametrally oppolite 


~ inthat parallel, they have the fame Winter and 
_ Summer at contrary times, unlefs in the Frigid — 
Zone; Antecians dwell in like parallel fromthe 


Equator, 


C94) ; q 
‘Egaaror,he one North,the other South, and an.” 
der the fame Meridianand Longitude; Anirpoden | 
_gre thofe that areDiametracally oppofite by the” 
Centre of the Earth:they have contrany Winters 
‘and Summers, and days and nights contrary, if | 
out ofthe Torrid)Zone. . 3 
"The next thing is toconfider the Maps, firft — 
‘of the World in General;which havethefe Cir- 
cles,’ the Equinsitial, Ecliptick, Tropicks of © 
Cancer and'Capricorn,Circles,Artickana Antars 
‘tick,Meridians and Parallels, fach a Map fhews 
the Effigies of the Globe of Earth am Plano, 
and in it you confider what places are North, . 
South, Eaftor Weft by the Meridians and Pa~- 
yallets, and contidering any Province or Place, 
you prefently fee how it is pofited to the North 
or Sotth by its Latitude, to or from the arit> 
Meridian by #s° Longitude, then in wiiat Zone 
or Climate, what is the longeft day, Laricude; — 
Longitude ;\ and ir is confiderable that Geoe 
eraphers make the right fide of a Map the Eaft, 
the left Weft ; the North the higheft, and: 
South rhe loweft parts; next forthe diftance of — 
Miles, the Italians and W% account frxty to. a 
deareé, which would anfwera mile for _ami- — 
saute, but it holds’ not true in. either, for ac- 
cording to. Mr. Norwood, near 70 miles Exglifh. _ 
‘make'd degree, and im Italy at Bononra accord. 
ing to Riecrolés 66; however lec the account be: 
60 to adegrie, atid then to redtice thole to En- - 
ghifh; fay, as 6.to-7, fo is Englifhimiles to 
‘Attro. miles; and.contrarily, as, 7, 6, {o Aitr.: 
miles. to Engl. How meafires in Beer of. mofk, 
- Countries dzree} you may find morhe Table at — 
the end’ of the Book, Entituled; Foreign Mca- 
[ures and Weights compared with the Englijht 
In all particular Maps you have a {ale-of miles: 
to meafiire the diftance of neil thofé places: ~ 
lie within the opening of the Compatles, fur 


ther, 


“ther, chen by 2 Ruler turn the Compafies oftnet 
about. The Globe of the Earch hath for itsSu- 
'perficies, Land and Sea, near rhe one equal to 
the other,the great Continents of Exrope, Alias 
| Africk.and America, ave called the Firm Lands 
or Continents; the re(t are J/lands rounded by’ 
“the Sea; Penin{ula’s joined:on'y by a neck of 
‘Land to the greater, asithe Morea, Gre. Ifthmus 
that very neck, Promontory high ground. that 
jats.out mto the Sea. bis 8 
Again, the Seas. are divided Into:Qceans or 
_ Main Seas,and the Medsterraneum. or Midland. 
Sea. A Gulf is part of the Sea, almoit cut off, 
ag the Baltick Sea. A Streight is the put cut off, 
asthe Streights of Gibralter, thefeare the Ge- 
neral Heads: And fora more particular practice, 
confider Fzguite 21. wherein N. is the North 
Pole, S. the South Pole, E Q part of the Equi- 
 noétial) A and Btwo Places in the Northern 
- Hemifphere, D, C two in the Southern, A By 
AC, add DC are part of great Circles pafling 
‘betwixt thole feveral places ; Q.B the Latitude 
of B, EA the Latitude of A, both North, FD - 
and C Q the Lat. of Dand C South. 4ANB 
—=L DSC is the Difference of Longitude, of 
Aand Bor D and ©, the 4s NAB and ABN 
fhews the pofition, how one place lies from 
_ another: Therefore-firit. it.twoplaces lie inthe 
~ fame Meridian, both: on the North-lide of the 
Equinoétial ; as B and F: QB being the Lat. 
of B and Q.f of F,. the difference of their La- 
titudes BF is their diftance in degrees; if one 
Jie. on the EquinoStial, ch’ other not, as OB the 
‘Lat. of B. is the Diftance, if one have N. Lat. 
> the other South 2s B. and C, the fumof both 
‘their Latitudés is their Diftance BC, All. which, 
and fome other varieties, as being both upon 
the Equinoctial, are ealily undeciteod. upon the 
Scheme. 
at Aad 
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‘And for more Exact Rules to know the Di- 4 


*frances,and Politions of Places, confider the Tri- 


‘angle ANB, there are fix parts in-this oblique 
Spher. A. A-N the Complement of theLatitude 


et A,NB the Complement of the Lat. of B, AB 
the Diftance of A and B ina great Circle, ZAN 7. 


B the Diference of Longitude of ‘A and B, the 
£ NAB the'pofition how B bears from A, from 
the Merid. towards the Eaft, and the NBA 
_how A bears_from B towards the Weft, ' Any 
three parts of thefe fix being given, to find any 


of the reft, ufe the Do&trine taught before in © 


oblique Spher. As if both the places bein South; 


Lat.as BC it is the fame with the former, if. 


one be’ North the other South refelve the A 
N A C. Thefe Rules ferve to find the diftances ~ 


and. pofition of any two Stars after the fame 
-manner. The A CAB may by help of the 
former Rules be likewife refolv’d: - 

Laftly, To know how many fquare miles or 


perches there are in the whole Earth, or in any — 


parcel or part thereof included in. a Triangle, 

as ANB for the former, find how many {quare 

degrees there are on a Sphere, whofe circum- 

terence ofits greareit Circle is 360; fay, by the 

» Rules before taught ; As 7. 22 :; fo fquare of 
360 (== 129660) to the fuperficies of the whole 

Sphere in. fquare degrees 407314, and fuppo- 

fing fixty miles in a degree, there will be 3600 

‘ {quare miles in a {quare degree ( though there- 
be more inthe Curve) which gives 1466330400 

fquare milesin the whole; butto reduce thefé 

to Englifh miles: fay, Q.6 = 36. ps 


c Q7 t% 
fo 1466230400 to 1077303266 Englifh miles 


by the Back Rule. 

Butif it be a Spherical Triangle, as A N B}- 
or any other, as A BC, and ‘it be required to 
give the proportion of that A to the whole 
Sphere,according to Mr. Johw Leak’s Rule, de-< 

monttrated 


ae C97.) 

monttrated by Mr. Fofter, add all the Angies of 
the Spherical Triangle together, from which . 
fabduct 180 deg. div dé the reft by 720, it leaves 
the deg. and min. in Proportion ro 360, as that 
_ Triangle to the sphere. 


Note III. Of Navigation,which teacheth how 
_ and by what means a Ship may be directed on 
the Sea to the Place or detired Port. 

In {hort Paflages, where you are but a {mall 
time without fight of Land, the Compafs and 
knowledge of the Land and Sea-marks are fuf- 
ficient ; but in long Paflages, where, belides 
the Compafs, Lead and Log line, there arere- 
quired Initruments to take the Latitudes, and to 
-efhquire afrer the Longitude and Dittances. You 
may confider the fame as one timple Courfe, or 
compounded of many: There are three ways 
of pertorming both Courfes; 1. By the P/a.2 - 
Sea-chart 32. By Mercator’s Chart, or laftly,by 
- a Great Circle, The lat is in part taught by the 
Rule in- Geography lait mentioned, of the di- 
ftance and potition ot ? laces, but is nor pratti- 
cable at Sea- The firit may ferve near the 
Equinottial, but ¢arther off and in long Courfes 
~ js falfe; the fecond is true in all Courfes, and 
ought to be moit raced ; the firit and fecond 
ways are practifed alike in plain Triangles, the 
Difference only, that the Merzdians are not 

equally divided in Mercator’s way ; butyou mutt 
~ ufe the Table ar fhe latter end ot the Book, 

called,A Table of Meridroval Mcles, whereas in 
Plain Sailing a\\ the Lives are equally divided; 
_ The Practice will bett appear by thefe tew Pro- 

‘blems.- eke 
Probl. I. To convert the Rumbs or Points of 
the Compafs inro Degrees ot Inclmationm to- 
” wards the Meridian Line and contrarily. The- 
_ Mariners divide their Compa{s ( which repre- 
E, fenteth 


~ . Y 


’ 


C98.) 
fentsth the Hor'zontal ee into 32 parts 
called Rumbs; bur it had been farbettertohave | 
ufed 160 degrecs, to have been accounted trom | 
- both endsot the Meridian Line towardsEaft and — 
Weit But becaufe this Divifion is not ufed, take 
this Table, which will convert the Points of the 
Compa into degrees and minutes of the 2 of 
Iuclipation with the Meridian, and contrarily. 


Thefe on this fide of 

de 
the Eoft tneline t- 
‘wards the Nerih end 
of the Mertdian 


Angle 
Taclina? 
with be 
Mer. L.- 


a Boda tne Mea SD hale SE 

Ti-cle om ibis fide t} 

| the Wit encline to} 
wards the North-end 
of the Meridian. 


we a Se 
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Rumbs, North. Rumbs. 
| Rom by Welt, frie 15'|Noreh by Eat. | 
IN.N.We oS 22 30 LN.N-E. | 

N.W by N 33. as |N.E.by N : 
North Weft. fas oo} North :e {t. 
N. W. by W. 56. 1s |NE byE, 
| WNW. 67 30 ENE. 
| W.byN. 78 45). by N. 
Weft. 90 90 Fait. 
Welt by South, {78 4s | Halt by South. » 
W.S.W. 63 30] ESE. 
S.W.by W. 56 15 |SE byE 
*. South Weft. 145 oo] South Eaft. 
S. W.by S 33. as| SE byS 
S.S. W. 22 30) SS EB 
S.and by W. tt 15) 5.by E. 
Rumbs. “South. Rumbs, 


Thele on. thts fide iy 
tncline to the S. ead 
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Théfe cn this fide E 
ialine to the S. end , 
f the Meridian. { 
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+ IE you account to quarter of Points, add 
~2° 48’ for one quarter, 5° 3;! for two quar 
~ ters, and 8° 26’ tor three quarters, 
Prob. II. A Ship failing under a great Circle, 
to know how many Englifh miles anfwers the 
"degrees: If it fail direétly Nvand S. it is under 
‘the Meridian, if EF. and W. under the Equino- 
_ ttial; fay, As 1 degree ives 70miles:; So de- 
grees gone give the Englifh mile. 

Pr. 111 A Ship failing under any Parallel, 
to know how many Englith miles an{wertothe 
‘mumber of degrees in that Parallel;fay; As Rad. 
_ Si. co. to the Lat, or the Parallel :: So isthe 
* number of the degrees in that Parallel, to the 
“number of Great Circle degrees ; which turned - 
“into miles, gives the Anfwer. 
_. Prob. IV. The Rumb, the Diftance upoh the 
“Rumb in miles,(60 toadegree,) the Difference of 
Latitude in miles, the Difference of Longitude 
in miles,any two of thefe given,to find the other 
"two : Ina plain right /d a. (fee Fig. 22.) where 
Ais the place from whence the Ship fails, the 
: 


Rumb N: E. by N. therefore the Angle of Incli- 
Nation BAC by the Table is 33° 45’, its Coth- 
ement BCA 56° 15’, Cthe place to which the 
sShip is to fail, AC the distance in miles 909. 
miles, AB is the difference in Longitude 85 3 miles, 
-B is in Latitude 59° 36% A.C in Latitude 47%, 
thereiore A C is 856 miles ; this is according to — 
the plain Sea-Chart:Bur according to Mzrearor’s, 
“you mut find the dittance AC by the Table of 
Mericional miles,thus ; Ul€ the fame directions 
ad in the Note for Geograph ?y the places being 
‘both on one fide of the Equinoétial fabltraé the 
Merid. miles anfwering 47°, vz. 3202 from 
the Merid. miles anfwering 59° 36 5, wiz. 4480, 
“eit 1278 miles for ‘the diftance AG. ‘This 
beinz the only difference in thefé two kinds of 
tiling, and thus obferved, the RefOlutioz of thi 
i 2 Q& will _- 
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~ wy will perform all fimple Courfés ; and if it be — 
compound: vormany ourfes,you mult fo many 


CO. 


ies niultiply sour | peration. . 
Note I, Concerang Dialling To make an 
Horizontal Dia', you mutt calculate the diltan-" | 
ces on. the Horizon to the Meridian, to each © 
hour, half hour, and quarter by thisRale; As | 

Rad, co Sine of the Latitude +: So Tang of rhe 

Equinoctial hour trom Noon, to the Tangentof | 
re Horizontat Diftance from the Meridiah, of | 
thar hour, halt, or quarter. 7 ee 
Tb you deure to calculate for every minute, | 
then you take every minute for the Equi-hour,if 7 
for every quarter,tuen begin with 3° 45°,7° 30° 
19 1sf, and 1s for an hour, gre. To make a | 
Dial for a full Souch Wall, 1s the fame with the ‘| 
former only changing the Sine oi the Latitude ta © 


the Cofine. F 

For a declining upright Plane, you mult firft — 
find the Angie ot the Me ridian and Subftylethus, iH 
as Rad. to Cotang. Lat :: Sine Decl. ro Tang. 4) 
defired. Secondly, the height ot the Style abave # 
the Subftyle,thus,As Rad. roColi. Decl.:: Colts 
L.at.to tne Sine of the height detired. Thirdly the 
diffrence between the Merid. of the Plane and 
Place,As $i Liat. to at: 45 So Tan. Decl.to Tang. Vi 
defired. Fourthly and laitly, you mutt find the 
Angies whichthe Hour lines make with theSub, “ 
ftyie line, which 18 the Merid. of the Plane; As 
Rad.to Si.ofthe Style-height abovethe Plane:: So 
‘s the Tang of the Hour line from the Merid. | 
of the Plane, tothe Tang delired. For a Meri 
dian Dial,where the Plane looks full Katt or Weft; 
the Hour lines are all parallel to the Line that 

afleth from Pole to Poie, which is the hour of 6 a 
then fay, As Rad tothéheightotthe Style in any. 
known parts of a Scale’; : So is the Tangent of 
‘any hours diftance from 6,to the diftance theres 


of in the fame parts. 


N owe 


¢ C FORD ©. 
Now for a Mecanieal way to make any Dial 
toany Plane, whether deciming. reclining or 
inclining, crooked, bende. or any weystncven, 
without any notice takin cf any faeh dee h- 
‘ton reclination, Ze. by the heip ofa largeend 
‘pood Horrzo.ata) Piel, which mut hive afinal 
f ae inthe Cemre to (ufter afiik Thread ovlia.r 
togo through ; you mey work thus under the 
Plane: Where you wrendto mahea Dial, draw 
a Level Horrz.ata! Line by a farpenrer’s or 
other Level, to this Line fer a Scaffold orframe’ 
of any board or boards deep according to the 
bigne(s you intend the Diai to be 3 ths Seo uid 
muit be level ‘ikewile 
this being thred,and by any other rue Dial, 
Fquno il Ringer by the het of the “),your 
“Minuwe- Wateh rv & hed, or ovherw ay, tind the 
“true Time ot the D.y,and pizemg your Har izon- 
_ tal Dyal upon the level Piang, ke ping it to the 
true time of the day, by removing it to and tro, 
ag may by the thread irom the Cenrre,cari ied 
y the edge ot the Gnomon, find ont the Gentre 
or the new Diai,it ir will have a Centre, which 
mark aud by fail tacks fatten your Horizontal 
Dyal in tnat piace, that st may noc move the 
thread or hair carried by the edge of the Gno- 
~ mon,it continued im ei her Pole, and is the Gno. 
mon to the new Dyal ; the perpendicular Line 
under it taken by a {quare is the Subitvler, and 
the Style may be faitened to the Plain by help 
ot thar thread. 

Now todraw the Hour lines,do this ; Lay the 
thread, fixed tothe Cenrre or the Hor Zatanial, 
over the Hour lines and Quarvers,and suark out 

inthe Horizontal Line on the plain where they 
~joterfect ; Lines drawa trom we Centre or ihe 
- new Pra! to thefe Points, ‘are che Hour lines: 
But fome Hour lines may run off the Pian, or: 
by reafon of the crookednefs, or fome Villars 
a eee es EB 3 niay 
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may hinder ; to help this.draw aslarge a fquare 


or oblong. upon the Horizonral Plainas youimay,, 


and transter(by hely-of the Centre thread jall the 
hours frora the Horizoftal Dialinto the Lines of 
the outhide of the {id tqaare or oblong ; nowif 
you bring a thread from the Centre of the Rew 
Dial, andreft it upon the hour Points marked in 
the faid {quare,the Centre rhread of the Horizon- 
tal Dial,carried only to tovch the other thread, 
will deferibe the Hour line detired, whether upon 


an éven or uneven Plain that have Centres tor: 


the new Dial; bur if the Line carried by the 
edge of the Gnomon of the Horizontal Dial will 


notmeet with the Plain, as in all Eaftand Welt. _ 


Pisiss much declining, then muft you fix up a 
beard or other matter to receive the Centre by 
the lide of the Piain, - and chen fixing a thread 
there, by that end the other thread you may 
itrike ali the Hour lines, as was before fhewed: 


in crooked Plains,and the thread from the Cen- - 


tres being the new Gnomon, muit be fixed to 
the Wall by two ftays . 

‘This may be pra¢tifed with as much curiofity 
as any, other, and will be fire and exad. 

Note ¥. The Deferip ion and Ufe of an Unt- 
verlal Dial for all Latitudes, being a Projection 
ofthe Sphere in Plano, prefented to his Royal 
Highneis, v0 1665. for his particular Use at 
Sea. ae 

One Hemyfpherebeing circumftribed by a Cy- 
linder, whesein the Fquinoctial and Cylinder 
touch, lec-the Hemifphere be conceived fo to 
extenfl fiom the F.gunodcial, that the two Co-: 
" Juressand all the Mericians, may touch the Cy- 
linder in the Tangents of the Degrees and Mi- 
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nutes of the Meridians, all the Meridians will - 


be ftreigh Lines,all the Parallels Circles diftanr 
from one another as their Tangents; and for 
particularufes,let theHemifphere have uponthe 
Bich: eae Interfection 


{ 3) \ 
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( 103 ) 
Interfection of the Equino<tial Colure and Equi- 
nostial Semicircles, at each degree diftance. 
Thefe, as likewife the Ecliprick,and ail other 
Circles deferided from that Point,will beENipfs 
onthe Cylinder: Having this Cylinder thus fu 
nifhed, faying it upon a Plain, fo that the eg tt 
noétial Colure may touch the Plain, let this Oy- 
linder be orthographidally or perpendicimariy 
ee on that Pia n; fo have you the Dialor 
Hemifpherenow oetore you, the demonttration 
whereof will be roo tedious tor this place. The 
defer ption thus : The Point of V and = isthe 
Centre,the uppermoft Line divided boch ways m. 
to godegrees isthe Sy peace Line V othar 
goes at right Angles down isthe jemicirc.e of the 
Equinoctial Colure, the two edges are the Sol- 
{titial Colures, and ttand for the Meridian of 12 
a Clock, all theitreight Lines trom top to bot- 
tom are the Meridians or Hour lines to every 
quarter ofan hour, 15° of the EquinoGial above 
being an hour ; the Meridians on bothedges are 
number’d,trom the EquinoCtial to the Po.e, and 
from the Pole to the Equinodtial to 90°. The 
Parallels to the Equinox are drawn through 
every degree of the Meridian, and are {fo num- 
bred both onthe edges and on the middle being 
the Axis ofthe Sphere,upon the Quadrant onthe 
left hand are drawn feveral Elliptical lines,which 
reprefent the Circles formerly fpoken of,defcrib’d 
upon the Centr~, being the point of Eaft and 
eft to every two degrees. The Ecliptick is . 
‘drawn both ways from the Centre V and 43, 
declining 23 degrees 30 minutes.upon the Meri- 
dian, and divided into Signs and Degrees by 
-thofe Elliprick Lines. 
The back fide of the Inftrument has many 
Ules fhewed in the beginning of the Book ; 
thofé of this Projection follow. 


Be! Ufe 
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Ufe 1. Having the. @ place, tofin thisDedli. 
nation, Right Aiceniion, or by cithcr of thete ro 
tind cle place. Firft, flag by the day of rhe 
Month on the back iide the @ plice,which feck 
in the Mel.prick, che Paralielthar padeth by that 
piace fhews the © Declination, aud the alert 
dian the « Right Afceniton ic the Eq naodial; 
fo ihewife the Decimatio. or Right AfCenion 
given, thews the © piace. ‘ 

Ufe 2. To reGtiSe the Centre Thread to fhew 
any Hor.zon,or any. Line of Batt and Weft which . 
pailtih to the Zenuih, or any Inchnation ro the 
Horizon or EquinsGialthat any pomt opon the 
Henniphere fhill make wich the Horizon The 
Centre dhveadia.d toche Latitude of the place on | 
the lcthand in Summer,or on the righrhandin 

Winter, will reprefent the Hor.zon of that Lati- 
: tude by the greater figures whici:come numbred 
ae from she Pole. And i: youlay it to the Latitude 
fiom the Equincétial numbred by the fmallerfi. 
guves on the righ: hand in Summer, or left hand 
1) Winter, it reprefents the Line of Eaft or Welt, 
and the point in the Meridian fhew che Zenith, 
Or aiy poine upon the face being fet our by rie 
parallel and time of the day, Jaying the Cenrre 
__ thread thereto,it fhews on the edge how many 
Degrees ix inchnes or declines to or from the 
Eig inottial,and thar being «dded inail Norchern 
_Sign.,or fupitvacied in Southern to or from the 
Eg nnoctial height (wach 1s always to the 
Compimentr ot the Lartude,) ir gives the In- 
ciation cr Aung. a great Circle pafling by the 

pont given makes with che Hor.2on. 


= + o 


Ufe 2. To know the time of Rifing and Set. 
ing of the ., the Afceniional Difference, the 
Amplitude, and the length or the Day or N a 

pike y 
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’ By the Jatt Propofition- lay the Centre thread to” 

- the Meridian for an Horizon, wherever the © 
parallel cuts it, amongft the Hour lines, it gives 

“the © ruing and fecting, and the Eibprical bne 


~ -whicly pafleth by thar place gives the Amplitude, 


a 


or the diftance in degrees trom the Eait ; the: 


> Meridian of the ‘*) riling carried to the-Equino- - 


SHalfhews the Afeentional Difference in degrees; . 
laitly, double the. © ferting for the length ot 


» the days, and riling for night. 


Uje 4. To find what time the © wiil come 


Eaitor Welt,and what height the © fhall have 


» 


at that time. By the fecond Propolition, lay the 
-Thread to the Latitude told from the Equioo- 
ial'in theedge onthe con:rary fide to the Ho. 
*yizon that 1s-the Line of Eaft and Welt, and tol- 
loing the © parallel to thac Line, the Post 
there the Interfegtion fhalh be amongit the 
hours gives the time, and among the Eluptes 
the © height at thattime 


Uje s. To.know the height of the @ at fix 
a clock.and the Azimuth or dftance the © fhail 
have trom Fa‘t to Weit. Follow the © parallel . 
to fixa clock, the crooked lines fhew you the 
(e) height ; and laying the Centre Thread to the 
point of Eat or Weft, mark where the Parallel 
cuts it, and sollow the Hour line to the Fqui- 
nottial, (which now fhail repre‘ent. the Hori- 
zany) the diftance from the Centre is the Azi- 
muth. * 


Ule 6 To find thé height at any time 
ofthe day. Setting the Horizon right, find the- 
point of the & sittng, then ferting onc point of 
the Compalles. there,excend the other ro the Ze- 
nith, and by a black lead Point make an Arch 
that fall end upon the hour of the » nung,. 

Ps E§ ! the 


Beep cts eis) | Ua aaa: 
the degreesof that Circle cut by the Hour-lines; 
_ fhew the (@) height. . 


Ufe 7. To rectifie the Hook, Bead and Plum- 
met. At the end of the Hook (which by its 
skr3w may be moved at liberty) there hangs a 
Thread and Plummet witha moveable Bead,the 
very end of the Hook, from whence the Plum- 
met hangs, mutt be skrewed faft to the place 
where the “ rifeth on the Horizon, and the 


vy 
¥ 


Bead mutt be fet to the Zenith onthecontrary © 


fide. | 
Uje 8. To find the hour of the day at any 


time, the @ fhining. After the Hook and Bead _ 


be reétified,as is fet downin the laft ufe, lift up 
the Inftrument, ( fo that the Bead and Plum- 
met do freely play )~ that the @) may fhine 


' throughthe léaft fight upon the other, the Bead” 
fhews the time of the day amongft the Hour 


lines. 


~ 


Ue 9, By the © height or hour, to know the , 
(e Azimuth. By the fecond Ufe,obferve where ~ 


the Meridian of the ‘¢) Hour and the Parallel 
- meet,and th-reby cathe fide find the Inclination 
_ ofthe “oint tothe Horizon, where Jay the thread, 
then by the 6th Ufe, find the +’ height;now let 
the Equinoctial reprefent the Horizon, and ac- 
counting the height amongft the Parallels, 
where Parallel croffeth the ced laid to the 
Inclination, follow the Meridian to the Equino- 
ial, the number from the Centre is the Azi- 
niuth from the Eaft. — 


Ufe 10. All the tormer Propofitions may be 
applied te the S-ars, remethbring the +) fhews 
the hour; therciore ufe the Right Afcenfion, of 
the ©,which take from the Right Afceniion i 

/ , the 


thn 
( Yo7 ) * 
the Star,(ifit be bigecrif not, add 24 hours)refts 
the time of that Star’s coming to the Meridian; 
and if you know the Stars hour before midnight, 
take isfrom the time of the Stars Southing ; if 
_atter, ada it, you fhall have the true time of the 
night. Thefe excellent Ufes you-have from this 
Initrumen:,fold,if you delire it, with the Book : 
If you defire it of Metaland larger, Mr. Hayes 
Mathematical-Inftrumentmaker, living in Moor 
eld:, will make them. Laftly, upoa the in- 
‘de of the Cover youhave a perpendicular Dial 
- will ferve within 30 miles from London prefently 
to know the hour of the day; the Parallels up 
and down an‘wer the day of the Month; the 
other ftreight lirics that are parallel fhew the 
@) height,and: wherever that crofleth the other, 
there is the hour, the long hours for Summer, 
and {hort ones for Winter,and placing a Pin in 
the Point /’/,letting it fhade ithe Line VT, 17; 
a Line and Plummet playing from i, will fhew 
the ‘e) height on the right fide. . 


i 


§. 7. Of the Nacure and Making of Watches, 
Clecks, and other Moventents, Colledied 
yom Mr. Oughtred’s Antomata 5 with 
feveral Additions and Notes about Pendu- 
lums. - 


HE great Wheel, whereon. the Fufie or 
string with Weights are fixed, divides the 
Nature of the Work in any Movements, that 
is, all the Wheels and Pinions from that to 
the Ballance or Fly only prepares the Motion, 
but the other way effect it. Things to be no- 
ted, are. 

.. The FuGe,and how many Turns it hath. 
‘2. The number and names of the Wheels, 
Teeth, 


Pie A ok ob ibe 


eb ted ds ith 


Teeth, and Pinions, ox. in a. Wanch of four 


Wheels,duppoang the Numbers annexed to be 
the Teeth;) frit, The Great (beet (Number 
55 Teeth} turning the Pznion, (number 5.) fixe 
to the Second: Wheel, (Number 4s.) turning the 
Pinion, ( Number ¢. ) fixttothe Contrat Wheel, 
{Number 40) turning the Pznzon, (Number 5.) 
fixt to the Crown Whecl, (Number 17.) having 
odd Teeth, working upon the Pallats of the 
Ballance, (Number 2.) But in Watches of five 


Wheels, there will be a third Wheel beforethe __ 


Contrat Wheel. 

3. The Psion of Report fixt to the Arbor of 
the Great Wheel, (Number 4) which lies hid 
betwixt the Plares in Watches, and turns the 
Hour-wheel ( Number 36 ) which carries the 
Hand about upon the Face, divided into 12 or 
24 hours. : 

For brevity-fake, let M ftand for the Afove- 
want, whether Watch or Clock, F. the Fuffe. 
the Great Wheel, a the Pinion of Report on ~ 
its Arbor,E the fecond Wheel,ethe Pinionon its 
Axis,/ the Contrat Wheel,7 che Pinion on its Axis, | 
O the Crown Wheel carrying ¢ its Pinion onits 
Axis; B the Dial wheei carrying the Mand, in 
H. Hours, T. Time, ¢.turns, N. Notchesor Bears 
of the Ballance ; Cow. Continuance and length 
in Time of the Watches going. 

The. work will fand, both in -Letters and 
Figures, as inthe Example. . 

a)B(d 4) 36 (9 
e)Alf $.)55 (11 
“)E(g 5.) 45 (9 
) TK 5.) 40 (8 
© 17 Crown Wheel. - 
2 Pallats. 


eee were ee 


Where 


( 109: ) ; 

where every wheel is divided by the Pinion it 
movestrom Ato O, vz. »5 by sou = f-qsby 
Bs tuo mqoby st = 8 k. But B divi- 
_ ded by a gives 9 that is B by ad. 


»° 1RalefgkO2r = LEX OXSK17 C2 26928 
_ equal to N. Notches or Beats made in one tura 
) of the great Wheel, and 26928 ¥, 9 = 242352 
- the beatsthat are made in one turn of the hand, 
whether 12 o1 24. Laftly, divide 242352 by 
12 it gives the beats in an hour, 20196, and by 
60 gives the Beats ina minure, 336, 6. ‘Thus 
far | queftion not, is very plain, and mult be 
_ practfed to be well underftood, as being the 
~ -Foundarion of the whole work ; and by it you 
may ealily. know how many turns any .Wheel’ 
| or Pinion, makes for one rurn of the Fulie or 
| - Hour wheel. ‘ 
 -9.Rule.As the Beats for one turn of the great 
Wheel or Fu‘ie - 26923 
_Is to the Beats gone in one hour ——-20! 96 
+: So continuance of the Watches going —16 
“To the aumber of the turas about the Fu- 
fie -——— . 12 
:: And fo are the hours of the Face-———~12 
, . To the Quotient of the hour Wheel divided 
b Bd ae 


Thefe gp Sap holding, that any three gis 
ven, ( not the fame kind, ) you may find the 
-fourth:: As for Example, =. 

Toknow the continuan-eof We Watches go- 
ing, that hath 12 tuins in the Fufie, and 269:8 
Beats in one turn; and 20196 Beats in an hour. 
Say,N in an H.N one tB:, 126 of F. to Con. 
20196) 26928x12 (16. But if itbe demanded 
by the Beats,and the time of the Watches going 
to. know the Turns of F.26928)20196 x 16 (12. 
Orif it bedemanded,what Quotient fhall be laid 


upon 


CI 
upon'the Pinion of Report ; Say, 16. t2 :: 14, 
9 3 or’as 26928.20196. Notethat the lefler B is 
taken,the longer fhall be the continuahce ofthe 
Watches going at an equa! T. 

Rule 3, Concerning Penduiums. The fpring’ 
in a Watch, drawing harder at the firft than at 
the laft 5 and likewife in Clocks with weights 
and ftrings, there is addéd the weight of the: 

jitring gotten every moment, to the Clock 
weight.and for that no Motion can by hand be 
ne fo fit, but there will come fome unequal- 
nefs, as you may hear by the Beats either of 
Watch or Clock,to juften and regulate thefe in- 
equalities Monfieur Hugens invented the way of 
‘applying Pendulums to either, tor which his 
Name will beever Remembred. 
 Pendulums whofe Vibrations are of the fame 
D. grees and Minutes are equal, or it'they rife 
not above a Degree, and the iquares of their Vi- 
brations are in proportion to the lengths : For a 
Standard or Rule Montieur Hagens gives the 
length ot a Pendulum that fhall fwing feconds, 
to be 881 to the Parijian feet 844. The Eng- 
lifh Feet to the Parzs Feet by my Table are, As, 
tooo. 1068. Therefore,864. 881 :: 1. 058. 1.089 
and 1.089 X 3 3, 267) equal to three feet 
three inches, and two tenths of an inch. 

The Honourable Lord Brunker,and Mr. Hook, 
found the length to be thirty nine inches and325 
parts, which a little exceeds the other,and may 

e,was Jultned by Mafter Hugen’s Rule for the 
Centre of Ofcillation; for Montous Pendulum 
that fhall vibrate one hundred thirty two times 
in a minute.it will be found likewife 8, 1 inches 
‘agreeing to 39,2inches Exglifh: Therefore for 
‘certain 39,2 inches may be cailed the univerfal 
meafure, and relied on, tobethe near length of 
a Pendulum that fhall {wing feconds each vi- 
bration: With this caution and Rule, As the 
= Jength 


Fe Cie ys 
length of theftring fromthe point of fufpenfion 
- to the Centre of a round Ball, istoRadius:: fo 
is Radiusto a fourth number. Let two fifths of 
» that fourth be added to the former length, for 
the length of the Pendulum. Having this 
~ Standard,the next Rule is this: That the lengths 
of two Pendilums are in proportion’ to the 
- {quares of their feveral vibrations, which will ' 
' be equal to the Beats of the Ballance ; there- 
- forethe Beats that fhall be propofed in a minure, 
_ being giventobe so,and it be demanded to give 
| the length of a Pendulum; Say, asthe {quare 
of 50 (2500) is to the {quare of 60 (3600) :: fo 
is 39,2 to 56,4 the length required for 9 soo ) 
' 3600 x 39,2 (56,1.) And if the lengths be given 
to know the {wings or beats in a minute,As Al- 
titude given, To Altitute known ::. fo {quare 
vibr. known. To {quare vibr. req. whofe fquare 
~ Root is the Anfwer: And becaufe the two 
middle terms {tand in all fuch Queftions, and 
will be always 141120 : Therefore divide 
141120 by the fquare of the {wings ina minute, ° 
it gives the length fought; or by the length it 
gives the {quare ofthe teu’ and thus as the 
Ingenious Mafter Hook firlt propofed, I have 
hang’d a {wing by my Clock to regulate it upon- 
a Pin, that it may freely vibrate. 


48) — 4 (12 


The numbers of the great Wheel $6, its Pini- 
on 4, turning the hour Wheel 48. The great 
Wheel turns a Pinion of 7 fixt tothe Crown 
- Wheel’s4, which turns a Pinion of 6fixt to the 
_ Ballance Wheel 21. The Quotients 8x 9 x 21> 

X 22 3024 the beats in an hour, becauwie the 

great Whieel turns once in anhour, elfe 12x 9 
X22 


Cay > 

X 20% 2) 2 36288.12) 36288 (3024 and fe) 
3024 (50,4. beats ina minute, and’as was fhewed 
betore, the lengih of tie Pemdulum wail be $5, 
§ inches,fix a weight upona Wirerunning inio 
a Rod, that fhall have four teet-7, 5 inches be- 
low the Piz whcreen it plays,and about a toot 

raboye, a Wire beaten Hat with feveral holes 
~ to fitro the cop o: this Rod, andto a Pin placed 
upun the Ballance towards the ack fide, will. 
" regulate the Motion exceedingly well, and may 
be done without trouble or charge. 

For theregulating the inequality of a fwing, 
when it may rife fometimes higher, {ometimes 
lower: There are two ways, either by making - 
the Line play betwixt two Cheek parts ot a Cy- 
cloid, as Montieur Hugeas has direted, which 
may eatily be effected to any length of the, Pen- 
~dulum, and are made, if any deiire them, by 
Mr. Humphery Adamjon (near Turnfiile in Hol- 
bouvn.) Or eife by not futtering the Pendulum to 
vihrate above an inch from is fetrlement: For 
my part, aite: {ome time aad charge of Experi- 

eee menrs, I believe the 
gue fi ft the better way. 

" Montieur Hugens in 
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sore Ia yt) " ‘ 
ARB + (: 16 lum Clocks , _ pro. 
E.43-8 — ( ara a Watch a- 
148/242 out -a..Mans height, 


OaF to go 30 hours, and 

to have thefe numbers The great Wheel 80, 
@c. which turns about in an hour, and fhews 
minutes; theretore:for an hour multiply the 
Quotients, 1o X 4x2xX1F xX 2-=> 3600 being the 
feconds in an hour {60 x 60 == 3609) or beats. 
Now the third Wheel I turns about in one mi- 
nute for 10 x 6 = 60,and carries a plate divided 
into 60 feconds, and thews the feconds ; and 
upon the Arbor of the great Wheel is fixed a 
Wheel 
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Wheel a turning another wheel 4, both of 3¢ 
Teech, both ttunifg about in an hour; the 
Jarer has on it a Pinion 6 of 6 Teeth tarniog B 
92 in 12 hours. This Watch has a pully tice 
to its ve ae which you may pull fe up and 


co Watch; the Peas /um plays betwixt 


1 
© two Checks, part or 1 ¢ ycloid. 
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~ Thenext qaeiticn (fappofinu: there be aferew 


F below or above the Penda/. to lire it upor Jet it 
) down upon a fqu. Brafs Ruler divided into ine, 
"and tenth parts) to-kiow how many nibutes 
"and {econds every tenth part of en inch wil 


make the Watch go faiter or flower ina day, 
Ltake- the Pendium which oer feconds 
length 39.2, Then by the Log. emake this 
Table.» 4 3 

‘ I ! It a it. i lV. | ¥: 


38. 9116587714 1.°790988:60;39 9 21 

8,-6.1. $889321, 7803 78,6053 1\7- 26 
18.91, § 89949 1.77981 9 605231531 
39 O11, S9ICOS 1. 7792616051 9/3: 36 
39. 1469217741, 7787051605 81655 


39. 21 wig 9;286 778151160. [> 
39 311659439316 77 S97S9 9211-55 
39. 411. $95496 1. 777046)59.85, 3.36 
39.5,1- S96597 1. 7 649515 +77 F 31 
39.6 1+ 597595 1+ 775996,59.70 7:26 
139. 7' Is $9879 1+ 775399159-02 9-201 


The frit Colanin his in the middle the 


 Jeneth of the Pendulum 39. 2 inches, upwards 
it diminifheth one tenth, and dowawards in 


“ creafeth one reath 
The fecond Coiunnare the Log. of the fi it. 
The third Column are half of the Log of the: 


’ difference of the JJ: taken out of the Log .f. 


149588, which is of the ftand.ng nuinber 
141120 aforefaid : The IV Col. are the Beep 
' , pers 


C 114 

bers of the JIT and the /” Column are the mi- 
nutes and feconds that thefe augmentiugs or, 
diminifhings will caufe in a day, and are gotten -. 
by Multiplying 24 x86 = 1440 the minutes in 
a day, by the decimals above or under Gor, 
which work may be done calily to any length 
ofa Pendulum, : Mad 

Rude 4. Of finding out fic Numbers for the 
Wheels and Pinions 

1. Any two Fractions, whofe Terms are pro- 
portional perform the' fame Motion, ; as . 
9. 36. 45. 63. ; 


ec. The upper for the Wheel, 


adie. ue ee = 
the lower for the Pinion. 

2. If it be asone Wheel to one Pinion : : 
{o is the product of many Wheels, to the pro- 
duct of many ‘Pinions, both will perform the 

“1440 A aoe 

fame Motion, Exam, —— equal to —x%- 
28 28 1 

¢ 36-78: “So 36x 8x sox 
xX—or — x — x — for — 

u rane 10 4 kay x10 =, 
14409 1440 
— — nor matters it in what order the 
280 238 ;' 

Wheels and Pinions are fet, or which “Pinions 
ftand under every Wheel. 

, 3. Theie Factor’s 36 x8 given,may thus be va- 
tied, wz Divide them by fach numbers as will 
meafure them, and multiply the Quotients by. 
the Alrern Divifors, the Product of 9. 8 
‘ thofe two lait numbers fhall betwo 36. 8 
to the product of the Faétor’s given,for . 4. 1 
36 X 8—32 x 9-288. 32. 9 

4. If fic numbers cannot be had by 
any of the three former ways, you muft feek 
{ome Ratio as near as poilible inthis manner, as 

< - one 


“ 


dip S25 a hi eae 3 
ene of the two Numbers is to the other:: fo is 
30to2 4% Divide that 4t% number, and 

-alfo 369, by 4,5, 6; 7,85 9, 10, 127155 or 
Which of them briageth a Quotient neareit to 
anlnreger; as if the two Nambers be 147, 170 
_ which are too great to be cut into Wheeis, and 
yet cannot be reduced iato lefs, becauf they 
have no greater common meafure than Unity. 
i Say therefore, 
170. 14733 360.3114 ey ES gy 34103% 
147. 1703: 360, 4164'- /360(50 ) 36045. 
360{45-| wheretore for the two Num- 
4t6'52| bers 147 andi7o, youmay take 
szand 69 ; 39 and 45, or 49 and j2. 


Reule 5. The Diameter or Circumference of 
any Wheel being given in inches and one hun- 
dred parts,and the numberof Teeth it is divided 
into, to give the Diameter or Circumference of 
a lefler Wheel or Pinion, witha number ot 
Teeth given that fhall exakly agree with the 
Teeth of the greater Whee] : Exam. The great . 
Wheel has one inch Diameter, and fifty. Teeth, 
the lefler Wheel or Pinion ten Teeth ; fay if 7, 
2231.3, 14; then if s0. 3. 14%: 10.63 for 
the Circumference ot the Pinion, whofe Dia- 
meter will be ,2 of an tuch. 

Rule 6. To give numbers toa Watch that 
fhall have a {wift train, about zoooo beats in 
aa hour, that may have turns about the Fufie, 
and go 16 hours, and thenumber of the Crown 
Wheel 17. Say by the fecond Rude 12. 16:5. 
20090, 26666. the Beats for one turn- of the 
Fufie ; and becaufe by the firlt Rule 26666 is 
equal to all the Quotients multiplied togecher 
into. 17 and into 2, that number being halv’d - 
is 13333, and that again divided by 17 gives. 
for the Quotient 784, which being broken into’ 
three numbers, that multiplied together will 


C1116) - 

be 794, ov near-to it; let them be 11,°9, 8 
mulripiied are: \7on.y Them 792 X19 eo ee 
06528. and fay, 16.12 1326928 10196 the 
Beats it an hour, (AMO 160.222 1 9 and 


$=? gy. Lally, py the three Cuotients, aflured 


436 (ys Shcg 8 find out the 3 Wheels and 
pAlb ti INS Pi fans by i 3 } . Pi ic 2 
‘ inmions, by ea the Pinions as 
54 55 ie a defire, as is done in the fide : 
a pin vu may try feveral Experimests. 
§) 4@ (8 tomake the Watch go longer by 
4 e aed, ‘ 
17 alteri g the Beats and Pinion of 
2 Report, h 


Examp, Of aClock or Warch propofed to 
ro a week or 8 days with this Order, that the 
Ballance Wheel, or thet whiclr moves the Pex. 
duivm may go abour ina minute, wih an 


‘Index to thew feconds, that the great Wheel 


maay go about i112 hours, and that the Wheel 
next it may go abcur in one hour to fhew 
minutes : Firft, how many feconds there are 
in 12 hours, and that 12 x 60°X 60 2243700 © 
thee are the Beats that’ fhall be in one turn of 
the Great Wheel. Thefe are double, becaufe 
there are two fwiags to one Tooth: of the Bal. 
lance Wheel, che Tale 43200 is 21600 now 
the Ballance Wheel mut needs be :0, dvide 
21600 by-it the Quotient is 720 to be broke 
into thrée Quotients, whereof the frit mutt 
needs be 1: for the Teeth of the great Wheel, 
divide'7z20 bit, the Quotient. is §) 98. (12 


6 jor the wo Quotients'remain: 81.54. (8 


ing, which may be either 10 and) Gof 3 
Of: OP os and 1230 dr andigt nt -Ae- 


which laft let ftand, then the » 39 
work will ftand thus, and the 10.140 
‘Pinions taken as you pleafe to be 8--128 


all 8, the Wheels muft be 96.64. %--120 
69. So then ithe great Wheel will 72. . 
j i go 


OTST a 


foe eS VAG 

0 about in 12 hours, the fecond Wheel in. an > 

our, and_ the Ballance Whee) in .a minute, as 
defied. I gave my Watch thefe Numbers to 
ge above a year. Nee 

In my large Sphere going by clock work, 
there is a motion for the Revolution of the (») 
Apdégeum writ down on the Circle to be made 
in 17096 years, but by Examining the Work, f 
find it to be 17100, that is four years more, 
For. the Great Wheel fixed is 94, a fpindle 
Wheel of 12 bars turns round it 8 times in24 
hours, that is in 3 hours; afte -thefe, there are 
four Wheels, 20, 73,24, and 75, Wrought by 
endle’s {crews that are in value butone ; there- 
fore 3 X10 ¥ 73X 24% 75 = 7884000 hours, 
which divided by 24 gives 3285000 days 
900 years “Now on the laft Wheel 75 is a Pi 
nion of 6 turning a great Wheel that carries 
the Apogeum number 1'4, and 114 by 6 gives 
19, and 900 X 1917100. 


Rule 7. Of giving particular Motions to any 


Movement. The number of a Motion, is the 


Proportion that it bears to one turn of the hour 

‘Wheel. or the Pinion ot Report, from whithere 
foever it be taken, which proportion. being 
broken into two or three Quotients, will {hew 
the Wheels and Pinions, as if you took it for 
the Beats of rhe Ballance. 


The lat Nore fhall be-concerning Time sthat 
which is ordinarily termed the Hour of the Day: 
Confider this in the length of days, which are 
two, diftinguifhed only by the Revoiution at 
the Earth ; The firit is. the Sydertal Day, 
where any fixt point or points of the Earth in 
the fame Meridian or Azimuth returns from 
any Star to the fame agains the fecond_ the 
Solar Day, where the fame Meridian of the 
Earth returns from the @ to the fame auait, 

’ newher 


= 


UN ed 2a 
neither of thefe days are the tree Equinoétial 
day, indeed the. Syderiad is fenfibly the fame, 
if it be but for fome {mall {pace of time,-the 
difference being-only fome fourths and fifths 
of adegree tlower in a day ; but the Solar is 
notably longer than the other, viz. by 34 56", 
534 16!" of time in a day, and from hence 
the length of an hour is generally accounted : 
Therefore to fit the Pendulum ot a Watch or 
Clock to this Solar day and hour: J. By the 
Revolution of a fixed Star to the fame point 
again after one or- more Revolutions ( which 
you mutt curioufly obferve by fixing your eye 
Yoa point.) Ifthe Morzon tor one Revolution 
want 34, 56° cf 24 hours, or for two, 7 Patt 
for three, 40!, 35", ¢c. then doth your Watch 
go true tothe Equal or Middle Motion ot the 


(@, if otherwife, the Pendulum mutt be altered » 


tomake it gofo. IL By a Sw Dyal, which 
though it be made never fo exact, and your 
Motion {0 too, yet there will be a confiderable 
difference after fome days, nay even inone day, 
all which tails out by reafon of the inequali-y 
of Natural Days, ( which at lait is fe:tled and 
demonttrated be Mr. William Flamfted,) from 
Whom (if God continue his health) Affrono- 
my hopes for a better Drefs ; Bur this Manual 
will not admit the Table of Equations, which 
you may find in Monfieur Hxgea’s Herology, 
whereto you are referred. $3 
Lafily, There is added a Tuble of the Right 
Alcenfion of the, and a Table of the Right 
Acenfion of the Stars ofthe greater Magnitude, 
that when any of themy come into the Meri- 
dian, by GibleaSting that of rhe (« from that 
of the Stay (adding 24 hours, if need be) leaves 
the hour of the night. i 
And there is an Excellent and ufeful Table 
the laft of all, of 22 Stars, which kere never 
rife 


* 4 on. ; § I t 9 ) | 
rife or fet, and are conftantly feen, which 
Table fhews their right Afcentions and their 
time and Azimuth when they comé under the 
Pole Star; therefore if yeu hang up a Thred 
and Plummet, and looking through a {mall 
hole,(to take away the Stars ray) obferve when 
any of thefe Stars come with the Pole Star to | 
‘that Perpendicular: If you fubitra@ the @ 
Right Afcenfion, from the hour of the Stars - 
coming under the North Pole, you have the 
true time of the Night toa minute. Many 
other ufes may be made of this Table, but 
‘there is not room here to fet them down. 

The Yadle of Right Afcenfions of the ‘) is 
"very exact to a fecond, to every degree of the 
* Ecl:ptick ; and becaufe the North-Signs have 
the fame Right Afcenfion with their refpective 
_ degrees of the South-Signs 12 hours difference : 
_ The Table is contracted, and the common parts 
* do anf{wer two Columns: For finding the Part 
_ Proportional tor the ‘» minutes, the differences 
are fet down to feconds, and may be fupplied 
_ from the Table of Parts Proportional, it you 
| enter the 10 differences under 6, as you did fer 

the Leg, under io. 

| The fable of the Right Afcenfions and_De- 

_ Clinations of one hundred of the Principal fixed 

) Stars are rectified to the year 1680, arid are ta- 

\ ken from Récciolus his laf{t Book. Entituled, 4-. 
) ftronomia Reformata, are more exact than any 

» other extant, and have their Differences fet by, 

) for every ten years to rectifie them, and weré 

thus done at the defire of that Worthy and 

‘Able Phy/ician, and incomparable Mathema- 

\ tician, Sir Charles Scarborough, tor the benefit 

» of the Induftrious Seaman. 

\ The lait Table of the Stars about the North- 
- Pole, are calculated for the Latitude of London, 

oo for the year i680, Any Artift may com- 
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mre them for other Latitudes, obferving that” 
all fach Sars whcfe Right Afceniions are above, 4 
99, 14f, toll and under 8°, gf, 1048, pals - 
the Meridian hefore they came under the Poles | 
Star, all the orher Semicircles. contrary. This — 
Table will be welcome to thof thar make Ob.” 


- {ervations of rhe Stars, to know the true time of « 


the night, and to rectitte their Pendulum | 
Warches by: To all whom let their Days and 


Nights be fortunate. 


: Soli Deo Gloria. 
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fily be fupplied. 


chi; and the Table of Proportional | 
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000000 
004321 
008600 
012837 
| 917033 
021189 
025306 
029384 
033424 


(037426 


04.1393 
04532 
o4921 
053078 
056905 


ees | oe eee fe iE OS 


———— 


113943 
157271 
120574 
123852 
127105 


‘004.751 | 006181 | 005609 | 006038 


ee en LL ETC EE 


Briggs’s Logarithms. 


T 24[° 3 4. 


000434 | 900868 | oorzor | 001734" 


009026 | d09451 | 909876 | C10300 
013259 | 013679 | OL4100 | O14520 
017451 | 0r7868 | 018284 | 018700 | 
021603 | 022016 | 022428 | 022841 
025715 | 026124 | 026533 | 026942 
029789"| 030I95 | 230600 | 031004 
033826 | 034227 034628 | 035029 
037825 | 038223 | 038620 | 039017 | 
041787 | 042182 | 042575 | 042959 | 
045714 | 046105 046495 046885 | 
04.9605 | 049993 | 95030 

053466 | 053846 | 054230 | 054613 |) 
057283 | 057666 058046 | 058426 
061075 | 061452 | 961829 | 062206 |) 
064832 | 065206 | 065580 065953 
068557 | 068928 | 069298 | 069668 | 
072250 | 072617} 072985 | 973352 | 
075912 | 076276 | 076540 | 977004 | 


079543 |. 079994| 080266 | 080626 | 
doecas eek 083561 | 084219 

086716 | 087071 | 087426 | 087781 | 
o90258 | O906I1 | 990963 | O913T5 | 
093772 | 094122 | 094471 | O94B20 F 
097257 | 097604 | 097951 | 098297 | 
100715 | IOlosg | 101403 | 101747 | 
104145 | 104487 | 104828 | 105169 | 
107549 | 107888 | 108227 | 108565 | 
110926 j 111262] 111598 | 111934} 


i, ee es fee 


114277] 114611 | 114944.| 115278 | 
117603 | 117934 |. 118265 |. 118595 | 
120903 | 121231 | 121560_| 121888 | 
124178 124504 | 124830 | 125156 | 
127429 | 127752 | 128076 | 128399 | 


Briggs'’s Logarithms, 
5 6 7 8 9 


002166 | 002598 | 003029 | 003460 | 003891 
006466 | 006894 | 007321 | 007748 | 008174 


| O14940 | 015360 | 015779 | 016197 | 016615 | 


| 010724 | OLIIA7 | 011570 O1I993 | OL2415 
| 
{ 


 OTQIIS | Of4532 | 019047 | 020361 020775 
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| 043362 | 043755 | 044rg8 | 044540 | 044931 
047275 | 047664 | 043053 | 048442 | 048830 
O51152 | 051538 | 051924 | 052309 | 052694 
054906 | 055378 | 055760 | 056142 | 056524 
058805 | 059185 | 059562 | 059942 | 050320 
062582 | 062958 | 06 053708 | 05408 
, 065326 066698 bi edi res 8 oo 
070038 | 070407 | 070776 | 071648 | 071514 
073718 | 074085 | O74451 | 074816 | 075182 
077368 | 077731 | 078094 | 078457 } 078819 
080987 | 081347 | 081707 | 082967 | 082426 
084576 fae, yi 085647 | 086004, 
088136 | 088490 | 088845 | 089198 | 089552 
091667 | 092018 992369 092721 | 093071 


ee fe fears 


| 095169 | 095518 | 095 


66 | 096215 | 096562: 


432 
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4or | 
393 


361 
357. 


349 |) 


3471, 


Briggs's Logarithms. 
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130334 
133539 
136721 
135879 
143015 
146128 


152283 
362 


164353 
167317 
170262 
173186 
17609% 
178977 
191844 
184691 
187521 
190332 
193125 
198900 
198657 
201397 
204120 
206826 
209515 
212188 
214844 
217484, 
220108 
$:222716 

225309 
pak 


149219 | 
155336. 
Be 

161368: 


if 


 T30685 
133853 | 


137937 
T401 94, 
143327 
146438 
149527 
152594 
155640 
158664 
151667 
164650 


167613 


170555 
173478 
176318 
179264 
182129 
184975 
187803 
190612 
193403 
196176 
198932 


4 


2 


130977 
134177 
137354 
14.0508 
143639 
146748 
149835 
152900 
155943 
158965 


201670 | 2 


204391 
ai 
209793 
212454 
21ig109 
217747 
220370 
222976 
225563 
228143 


3 
131298 
134496 
137671 
140822 
143951 
147058 
150142 
153205 
156246 
159256 
162266 
165244 
168203 
I7II4t 
174060 
176939 
179839 
182699 


185542 
188366 


I9I171 
193959 
196729 
199481 
202216 


204934 
207634 
210319 
212986 
215638 
213273 | 
220892 | - 
223496 


‘| 226048 


228657 | 


Briggs’s Logarithms. 


6 : 
132260 
135451 
138618 
141763 
14.4835 


147985 | 


151063 
I54119 
157154 
160168 
163161 
166134 
169086 
172019 
174932 
177825 
180699 
183555 
186391 
189210 
1.92009 
194792 
197555 
200303 
203033 
205746 
208441 
Qir12t 
213783 
216430 
219060 
221675 
224274 
226858 
229426 


7 
132580 
135768 
133934 
142076 
145195 
148294 
151370 
154424 
157457 
160469 


195059 
197832 
200577 
203305 
206016 
208701 
211388 
214049 
216694 
219323 
221936 
224533 
227115 
229682 
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8 
132500 
136085 
139249 
142339 
1455097 
148603 
151676 
1$4723 
157759 
150769 
163758 
166726 
169764 
172603 
175512 
178401 
181272 
184.123 
186956 
189771 
192567 
195345 
198107 
200850 
203577 
206286 
208978 
211654 


214314] 


216957 
219585 
222196 
224791 
227372 
229938 


| 


| 


pope 

133219 1 | 32 
136403 | | 31 
139564 | | 31 
142702 | | 31 
145818 | | 311 
148914 |'| 309 
151982 | | 307 
155932 | | 395 
T§9061r | | 303 
161068 |. 30% 
164055,] | 298 
167022 | | 297 
169968 |} | 295 
172395 } | 292 
175802 | | 290 
1786859 385 
181558 | | 287 
184407 | | 285 
187239 | | 283 
190051 | | 28% 
192845 1} 279 
195623 | | 273° 
198382 | | 276 
201124 | | 274 
203848 | | 272 
205556 | | 271 
209247 | | 269 
211921 | | 267 
214579 | | 266 
217221 | | 264 
219846 | | 262 
222456 | | 261 
225051 4 | 260 
227630 | | 268. 
2391944 257 


Briggs's Logarithms, 


N te) 

179 | | 230449 
171 | | 232996 
172 | | 235528 
173 | | 238046 
174 | | 240549 
175 | | 243038 
176 | | 245513 
177 | | 247973 
178 | | 250420 
379 | | 252853 
180 | | 255272 
18 | | 257679 


182 | | 260071 
183 | | 262451 


5 


230704 
233250 
235781 
238207 


Mi; 
230959 


233504 


2360 
3903 
338.48 
241048 


243534 
246006 


3 4. 
231214 | 231470 
233757 | 234011 
236285 | 236537 
238799 | 239049 


a ed ee bcsimceemel = 
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184 | | 264818 
185 | | 264172 
186 | } 269513 
187 | | 271842 
183 || 274158 
189 | | 276462 
190 || 278754 
I9r |} 281033 
192 | | 283301 
193 || 235557 
194 287802 
195 | | 250035 
196 | | 292256 
“197 | | 294466 
198 | | 206665 
199 | | 298853 
200 | | 301030 
201 | | 303196 
202 | | 305351 
203 | | 307496 
204 |! 309630 


279439 | 279667 
281715 | 281942 
283979 | 284205 
286232 | 286456 


ee eee CF 


Briggs’s Logarithms. 


231724 | 231979 | 232233 | 232488 | 232742 
234264 | 234517 | 234770 | 235023 | 235276 
236789 | 237041 | 237292 | 237544 | 237795 
239299 | 239550 | 239800 | 240050 | 240300 
241795 242044 242293 | 242541 | 242790 


244277 | 244524 | 244772 | 245019 | 245266 
246745 | 246991 | 247236 | 247482 | 247728 
249198 | 249443 | 249687 | 249932 | 250176 
251638 | 25188r | 252126 | 252267 | 252610 
25NOG | 254306 1254540 | 258790) | £53031 
256477 | 256718 | 256958 | 257198 | 257439 
258877 | 259116 | 259355 | 259594 | 259833 
261263 | 261501 }-261738 | 261976 | 262214 
263635 | 263873 | 264109 | 264345 | 264582 
265996 | 266232 | 266467 | 266702 | 266937 
268344 | 268578 | 268812 | 269046 | 269279 
270679 | 270912 | 271144 | 271377 271609 
| 273001 | 273233 | 273464 | 273696 | 273927 
| 275311 | 275542 | 275772 | 275002 | 275232 
277609 | 277838 273064 | 278256 | 278525 
2708 280123 | 280351 | 280578 | 280806 
ware maage 282622 | 282849 | 283075 
284421 | 284656 | 234882 | 285107 | 285332 
| 285601 286905 | 287130 | 287354 | 287578 
| 288920 | 289143 | 289366 | 28958 | 230812 
| 291147 | 291369] 291591 | 291831 | 292034 
| 293363 | 293583 | 293084 | 294015 | 294246 
| 295867 | 295787 | 296007. | 296226 | 295446 
297760 | 297979 | 298158 1298416 | 248635 
| 299943 | 300160 | 300373 | 300595 | 300813 


| 302114 | 302331 | 302547 | 302764 | 302980: 


} 304275 | 304490 | 304706 | 304921 | 305136 


306425 | 306639 | 306854 | 307068 | 307282 


308564 | 308778 | 308991 | 309204 | 309417 
| 310693 | 310906 ' 311118 | 311330 ! 311542 


Briggss Logarithms. 


J 
311966 
3140 
316180 
318272 
340358 

22426 
324488 
326541 
323583 
320617 
332640 
334655 

| 336660 
338656 
34.0642 
342620 
344589 
346549 
348500 
350441 
352375 
354301 
356217 
358125 
360025 


2 


319177 
314289 
316390 
318481 
320562 


3.22633 
324694 
325745 
328787 
350819 


_ 


332842 
334356 
336860 


338855, 


340841 
342817 
344785 
346744 
348694, 
350636 
352568 
354493 
356403 
358316 
360215 
362105 
363988 
365862 
357729 
369587 
371437 
373280 
375115 
376942 
378761 


3 
312389 
314499 
316599 
318689 
320769 
322839 
324899 
326950 
328991 
331022 
333044 
335057 
337060 
339954 
341039 
343014, 
344981 
3469 
318889 
350829 
352761 
sat 
56599 
eee coe 
360404 
362294 
364176 | 364363 
366049 | 366236 
357915 368101 ) 
369772 | 369958 


en Sed 
ae © 
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| 371622 | 371806 


373454 | 373647 
375298 | 375481 
377124 | 377305 


378952 | 379124 


| Briggs'’s Logarithms. 
| (Sati de 


312812 | 313234 | 313023 | 313445 | 313606 | | 20 
314920 | 315130 | 315340 | 315551 | 3157G0| | 2t0 
317018 | 317227 | 317436 | 317646 | 317854 | | 209 
ZEQIOS | 319314 | 319522 | 319730] 319938 | | 209. 
321184 | 321301 321598 321805 | 322012 | | 207 
‘| 323252 | 323458 | 323665 | 323871 | 324077 | | 106 
| 325310 | 325518 | 325721 | 325025 326131 | | 205 
327359 | 327563 | 327767 | 327972 | 328176 | | 204 
| 329398 | 329601 | 329805 | 330008 | 3302I1 | | 203 
331427 | 331630 | 331832 | 332034 | 332236 | | 202 
| 333447 | 333649 | 333859 | 335051 | 334253 | | 202 
| 335458 | 335658 | 335859 | 335059 | 336260 | | 201 
| 337459 | 337659 | 337858 | 338058 | 348257'| | 200 
339451 | 339650 | 339849 | 340047 | 340246 | | 199 
| 341435 | 341632 , 341830 | 342028 | 342225 | | 198 


343409 | 343605 | 343802 | 343099 | 344195 | | 197 
345374 345579 | 345766 | 345962 | 346157 | | 195 
347330 | 347525 | 347720 | 347915 | 348110] | 195 
349278 | 349572, 349560 | 3498501 350054] | 194 
3SE2EO | 351410 | 351603 | 351795 | 351989 | | 193 
353147 | 353339'| 353532 | 353724 | 353916 | | 193 
355260") 355452 | 355643 | 355334 | | 192 
356981 | 357172 | 357363 | 357554.| 357744 | | 191 
| 359886 | 359076 | 359266 | 359456 | 369546 | | 190 
360783 | 360972 | 361161 | 361350 361539 | | 189 
362671 | 362859 | 363048 | 363236 | 363424 | | 188 
364551 | 364739 | 364926 | 365113 | 365301 | | 188 
366423 | 366610 | 366795 366983 | 357159 | | 187 
368287 | 368473 | 368659 | 368845 369030 | | 184 
379143 | 3703 370513 | 370658 | 370883 } | 185 
37T99E | 372175 | 372359 | 372544 | 372728 | | 184 
373831 | 374015 | 374198 | 374382 | 374565 | | 184 
375664 | 375846 | 376029 | 376212 | 376304 | | 183 
377488 | 377570 | 377852 | 378034 | 378216 | | 182 
379398 | 379487 | 379668 1379849 | 380030 9185 | 
ate eee rane mememenen neem ee 


BS 
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6) 
380211 
382017 
383815 
385606 
387390 
389166 
Bree ey 
392697 
394452 
395199 
397 949 
399674 
401400 
403120 
404834 


I 


2 


380392 | 380573 


382197 
383995 
385735 
387568 
389343 
391112 
392873 
394527 
396374 
398114 
399847 
401573 
403207 


332377 
384174 
385964 
387746 

89520 
01088 
393048 
394802 
396548 
398287 
4.00020 
401745 
403464. 


ee 
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414973 
416640 
A183o1 
419956 
421604 


423246 


| 424882 


426511 
428135 
429752 
431364 
432969 
434569 
436163 


437751. 


415140 
416807 
418467 
420121 
421768 
423410 
425045 
426674, 
428297 
429914 
431525 
433129 
434728 
436322 
437999 


415307 
416973 
sae 
420286 
cea | 
42357 

42520 

426836 
428459 
netrnahe 
431685 
433290 
434888 
436481 
438067 


430236 


3 


380754 
382557 
334353 
386142 
387923 
385697 
391464, 
393224 
394.977 
396722 
398461 
400192 
401917 
403635 
405346 


415474 
417139 
418798 
420451 | 4 
422097 |. 

423737 
425371 
426999 
428621 


431846 
433450 
435048 
436640 
438226 


he 
351115 
382017 
384712 
385499 
388279 
“3290051 
391817 
393575 
395326 
397060 
398808 
400538 
jwaioat 
40397 
405688 


Briggs’s Logarithms. 


oda 
381476 
383277 
385070 
386856 
338534 
390405 
392169 
393925 
395676 
397418 


entiia ce ceecapeadel po A AY a ——+ te 


407391 
| 409087 
410777 
412460 
414137 
415808 
4t7472 
419129 
420781 


~ 4422426 


eH 


407561 
409257 
410946 
412628 


407900 
4099595 
411283 
412564 


Rt ie 
381837 
383536 
385427 
387212 


| 388982) 


390758 
392521 
394176 
396025 
397766 
399501 
401218 
402929 
404663 


ee —— ee 


424555 
426186 
427811 


ee een 
eee ee 


432167 
433779 
435366 
436957 
438542 


—— 


395 


| 309 


~ Brigps's Logarithms. 


T 


491 
yf 
44.2637 
444201 
445750 

7313 
14986: 
450403 
451940 
453471 
454997 
456518 
458033 
459543 
461049 
462548 
464042 
455532 
A67016 
468495 
469959 
471438 
472903 
| 474362 

| 475016 
7121 | 477266 
| 478711 
| 480161 
481586 
483016 

| 484442 
435863 
437280 
488692 


2 
439548 


441224 


442793 
444357 
445915 
447468 
449015 
450557 
452093 
453624 
455149 
456670 
458184 


3 
439806 
441381 
442.950 
444513 
446071 


447523, 


44.9170 
450711 
452247 
453777 
455302 
456521 
458336 
459545 
461348 
462847 
464340 
465829 
467312 
468790 
470263 
471732 
473195 
474653 
476107 
477555 
478999 
480438 
48 1872 


| 483302 


488833 


490099 ' 490239 


484727 | 


486147 


488 
490380 


inet 


Sia xt 
439964 
441538 
443106 
444669: 
446226 
447778 
449324 
450865 
452400 
453930 
455454 
456973 
458487 
459995 
461499 
462997 
464489 
465977 
467460 
468938 
470410 
471878 
473341 
474799 
476252 
477700 


Briggs's Logarithms, 


6 


440279 
441852 
443419 
444981 
446537 
448088 
449633 
451172 
452706 
454235 
455758 
45727 

458789 
460296 
491799 
463296 
464787 
466274 
4.67756 
469233 
470704, 
472171 
473633 
475090 
476542 
477989 


OS se 

440437 
442009 
443576 
445137 
446692 
448242 
44.9787 
451226 
452859 
454387 
455910 
457428 
458940 
460447 
451948 
463445 
454.936 
466423 
467904 
459380 
470851 
472318 
473779 
475235 
wheat 
478133 
479575 
ate 
482445 
483872 
485295 
486714 
488127 
439537 
490944 


8 


440594 
442166 
4.43732 
44529 

44684 

448397 
449941 
451479 
453012 
454540 
456062 
457579 


459091 | 


450597 
462098 
463594 
46585 
466571 
468052 
459527 
470998 
472464, 
473925 
475381 
476832 


478278 
Af97t9: 


489677 
491081 


=a 
{ 


9 
440752 


471145 | 
472610: 
474071 
475526 © 


Briggs's Logarithms. 


O I de. RL 
491362 | 491502 | 491642 | 491782 
4.92760 | 492900 | 493040 | 493179 
494155 | 494294 | 494433 | 494572 
495544 | 495693 | 495822 | 495960 
496930 | 497968 | 497206 | 497344 
498311 | 498448 | 498586 | 498724 
499687 | 499834 | 499962 | 500099 
505056 | 5OLI96 | 501333 | 501470 
502427 | 502564 } 502700 502837 
503791 | 503927 | 504053 | 504199 
BOsIRg | 505286 | 505421 | 505557 
506505 | 505640 | 506775 | 505911 
807852 | 507991 | 508125 | 508260 
509295 | 509337 | 509471 | 508606 
510545 | 510679 | 510813 | 510947 
611883 | 512017 | 512150 | 512284 
513218 | 513351 | 513484 | 513617 
814548 | 814681 | 514813 | 514946 
515974 | §16006 | 516139 | 516271 


i tl inne Giese Phoneme 


25045 | 525174 | 525304 | 525433 
526339 | 526468 | 526508 | 526727 
527630 | 527759 | 527888 528016 


ee fee 


831479 | 531607 | 531734] 531862 
| | 32754. | 532882 | 533009 | 533136 

| 834026 | 534153 | 534280 | 534407 
535294 | 535421 | 535847 | 535574 
536558 ' 536585 | 536811 | 536937 


y 


———— 


ee 


ee 


532117 
| 533391 
1 534661 
535927 
537189 


Briggs’s Logarithms. 


6 


4922c1 
493597 
494589 
496379 
497759 
499137 
5OOSII 
501880 
503246 
504602 


ee rene, 9) peewee | “Y ‘anhiptanticeses 


524526 


—— 


525822 


532245 
533518 
534787 
536053 
537315 


= 
492341 
493737 
495128 
496514 
497897 


523356 


ee epertintipeninaae 
—_———. 


532372 
533645 
534914 
536179 
537441 


500234 506370 | | 136 
507586 

508933 | 509068 | | 135 
510277 | 5104ir | | 134 
STISIG | 511750 | | 134 
512951 | 513084 | | 134 
514282 | 514415 | | 133 
515609 | 515741 132 
516932 | 517064 | | 132 
518251 | 518382 | | 131 


529943 | 530072 | | 128 


532500 | 532627 | | 128 
533772 |'533899 | | 128 
$35041-| 535167 | | 127 
536306 | 536432'! | 127 
537567 | 537693 || 127 


Briges’s Logarithms. 


e) I 
537819 | 537945 
539076 | 534202 
540329 | 540455 
541579 | 541704, 
542825 | 542950 
544068 | §44192 
545307 | 545431 
546543 | 546666 
543775 | 547898 
549003 | 549126 
550228 | 550351 
551450 | 551572 
552668 : 552790 


8 | | 53883 | 554004 


555094 | 555215 
556303 | 556423 
‘| 557507 | 557627 
558709° | 558329 
559907 | 560026 
5OLIOF | 561221 
562293 ; 562412 
363484 | 563600 
564656 | 564784, 
565848 | 565966 
367026 | 567144 
568292 | §68319 
59374 | 569491 
570543 | 570660 
571700 


571825 
572872 572988 
574021 


574147 
575188 575303 
576341 579457 
577192 


577607 
578639 578754 


‘2 
538071 
539327 


540580. 


541829 
543074 
544316 


“545555 


546789 
548021 
549249 
550473 
551694 
552911 
554126 
555336 


556544 |.5! 


557748 
558948 
560146 


“561340 


562531 
563718 
64.903 
566084, 
567262 
568436 
569508 
570776 
571942 
573104 
574263 
575419 
576572 
577722 
578368 


3 : 
538107 | 538322 | 
539578 | 
; 540830 
# 542078 
543323 
544564 
545802 
547036 
548267 
5494.94. 

559717 
551938 
553155 
554368 
555578 
556735 
557983 
559188 
560385, 
561578 
562769 
563955 
565139 
566320 
2.7497 
568671 
569842 
571010 
572174. 
573336 
574494. 
575650 
576802 
577953 
579097 


57089 

57205 

573220 
574379 
575534. 
576637 
577836 
578933 


Briggs’s Logarithms. 


6 
538574 
539829 
54.1080 
542327 
543571 
544812 
546049 
547282 
548512 
549739 
550962 
552181 
553398 
554610 
5553820 
557026 
559228 
559428 
560624. 
561817 
553006 
564182 
555376 


567732 
568905 
570076 
571243 


573568 
574726 
575880 
577032 
678181 
579326 


| 566555 | 


572407 |- 


| 579555 


LK Ale 
§38951 
540204 
541454 
542701 


575072) 
576226 
577377 
578526 
579669 


Briggs's 


Logarithms. 


i omemeenaneemant ee Scented 


— 


EE Cee 


SS a le cael 


617210 


591398 
592510 
593618 
594724 
395827 


596927 


| 598024 


599119 
600210 


501299 


a | Brigg’s Logarithms. 


Sear teed Hinue-—-uneeeee-sit (ii me eR ee 


te — —_=- Se eS BI hb Ae 


—————— a ———— Ppa sui as & Pah nae 


613419 | 613525 | 613630 | 613736 | 106 
614475 | 614681 | 614586 | 614792 | 106 
615529 615634 615740 | 615845 | 105 
616580 | 616685 

617629 | 617734 ‘ 617839 | 617943 } 105 


_ Briggs’s Logarithms. 


e) 
618048 
619093 
620136 
621176 
622214 


I 
618153 
619198 


620240 
621280 


es 
—— ee 


2 


618257 
619302 


| 


3 4 
618362 | 618466 
619406 | 619511 
620448 | 620552 


eee 
enn ees 


641672 


642662 | 


Soauinemmenanaenen! 
a 


643650 
64.4636 
645619 
646600 
647579 


648555 


649530 


650502 
651472 
652440 


ase 2 = we 


Briggs's Logarithms. 


«<6 
618576 
619719 
620760 


621799 
622835 


7 
rAd eS 
619824 
620854 
621902 
622939 


8 
618884 
619928 
620968 
622007 
623042 


9 D 
618989 | | 105 
620032 } § 104 
621072 | § 104 
622110 | F 104 


eee 
eee eed Seeuietinemenenenel 


629002 
630021 
631038 
632052 
6 33064 
634074 
635081 
636087 
637089 
638090 
639088 
640084, 
641077 
642069 
643058 
644044 
645029 
646011 
646992 
647969 
648945 
649919 
650890 
651859 
652826 


623146 | | 104 
624179 | | 103 
625209 | | 103 
625238 | | 103 
627253 |} 103 
628287 | | 102 
629308 | | 102 
630326 | 4 102 
631342 | | 102 
632356 |} ror 
633367 |} ror 
634376 | | 100 
635383 | | 100 
635388 100 
637390 | | 190 
638389 |} 99 
638387 

640332 a 
641375 99 
642366 |] 99 
6433541] 99 
644340 98 
645324 |} 8 
647285 |} 08 
648762 98 
649237 |] 97 
650210 97 
651191 97 
652152 97 
653116 97 


| Briggs’s Logarithms. 


450 | | 653212 | 653309 | 653404 | 653502 | 653598 
| 451 || 654176 | 654273 | 654369 | 654465 | 654562 
452 | | 655138 | 655234 | 655331 | 655427 | 655523 
453 | | 656098 | 656194 | 656290 | 656386 | 656481. 
1 454 | | 657054 | 657151 | 657247 | 657343 | 657438 


458 | | 660865 | 660960 | 661055 | 661150 | 661245 


ee ee ee ee eee 


464 | | 666518 | 666612 | 666705 | 656799 | 666892 
465 | | 667453 | 667546 | 667640 | 667733 pr ge 
466 | | 668386 | 668479 | 668572 | 568665 | 66 

457 | | 669317 | 669410 | 669503 | 669595 | 669689 
468 | | 670246 | 670339 


470 | | 672098 | 672190 
471 | | 673021 | 673113 
472 | | 673942 | 674034 
473 | | 67486r | 674953 
474 | | 675778 | 675879 | 


672283 | 672375 | 672467 

673205 | 673297 | 673390) 

674126 | 674218 | 674310! 

675045 | 675136 | 675228 | 

675951 676053 676145. 

475 | | 676694 | 676785 | 676876 | 676968 | 677059 
476 | | 677607 | 677698 | 677789 | 677881 | 677973 
1477 | | 678518 | 678609 S 678791 | 678882 - 


478 | | 679428 | 679519 | 679610 | 679700 | 679791 
479 éeease 680426 | 680517 | 680607 686 98 
480 | | 681241 | 681332 | 681422 | 681513 | 681603. 
48t 682145 | 682235 (682326 | 682416 | 682506" 
482 | | 683047 683227 | 684217 | 683407 
483 | | 683947 684127 | 682317 684307 

8 684845 685025 ' 685114 | 685204 


683137 
684039 
684935 


Briggs’s Logarithms. 


653791 
654754. 
655714 
656673 
657629 
658584 
659536 
660486 
661434 
662380 
653324 
664266- 
665206 


x ¢ 
2 


4396 | 184486" 
685294 | 685383) 


: 698101 
698970 


| 793291 


Briggs’s Logarithms. ; 


oO 


685742 | 
erie 
697529 
688420 
689309 
690196 
691081 
691985 
692847 
693727 
694605 
695482 
695356 
697229 


699835 
790704 
70168 
‘betes fh) 


704151 
705008 
705864 
706718 


797570 | 
708421 
709270 
FIOL(7 
710953 
711807 
712650 
753491 
714330 
715167 


4. 


————> A FS fete, 


686994 | 
687885 fF 
688776. 

685664 
690550 
69: 435 
692318 
693199 
whey 
694956 
695832 
696705 
697578 
698449 
899317 
700184, | 
701049 | | 
7OL9T3 § 
70277 o 


31 | 703635} 


704494. | 
795350 | 
706206 | © 
707059 | 


5 1 6 
685189 685279 
687083 | 687172 
687975,.| 688054 
683855 | 688953 
689753 | 689841 
690539 | 690727 
691524 | 691612 
692405 | 692494 
693287 | 693375 
694166 | 694254 


69765 | 67752 
693535 698622 
699404 | 699491 


700271 | 700358” 


701222 
702086 
702851 | 702947 
793721 | 703807 
724579 | 704665 
795436 | 705522 
795291 | 706376 
797144 | 707229 


797996 | 708081 


708846 703931 
729694 | 709779 
719540 | 710525 
741385 | 711469 
712229 | 712313 
733070 | 713154 
713910 | 713994 
734749 | 714833 
715586 | 715659 


Briggs's Logarithms. 


7 8 9 Db 
635358 | 685458 | 685547 89 
637261 | 687351 | 687440 89 
633153 | 683242 | 68333117 89 
68 7042 | 689131 | 689220] 4 85 
639930 | 692019} 690107 Bot. 
692816 | 690305 | 699993 |] 89 
691700 | 691789 | 691877 |} 88 
692533 | 692571 | 692759 88 
693463 | 69355" | 693639 |] 88 
694342 | 694430 | 694517 || 88 
695219 | 695307 | 695304} 4 8B 
695094 | 695182 | 695270 87 


695963 | 697055] 697142 ||. 87 


6978 697926 | 698014 8 

658709 | 698706 | 698883 || 85 
699578 | 699964) 599751 87 
700444 | 790531 | 700617 87 
701309 | 701395 | 701482 |] 86 
702172 | 702258 | 7023441] 86 
793023 | 703119 | 703205 |]. 86 
703893 | 793979 | 704065 || 86. 
704751 | 704837 | 704922 | 1 .86 
795507 | 705693 | 705778 || 86 
705462 | 705547 | 7066321] 85 
797315 | 797400] 707485 || 85 
708166 | 708251 | 708336 85 
709015 | 709100 | 709185 | | i 85 
7298653 | 709948 | 710033 86 
710710 | 710794 | 710879 || . 8s 
711554 | 711639 | 711722 |} 84 
712397 | 712481 | 712566 84 
713238 | 713323 | 713407 |] 84) 
714978 | 714162] 714245 }] 84 
714916 | 715000 | 715084 84 


‘715753 | 715336 | 713929 |) 84 


c 


Briggs's Logarithms, 


620 | | 716003 | 716087 | 716170 | 715254 | 716337 | 
621 | | 716838 | 716921 | 717004 | 717088 | 717171 |) 
522 | | 717671 | 717754 | 717837 | 717920 | 718003 |) 
523 | | 718502 | 718585 | 718668 | 718751 | 718834 | 
524 | | 719331 | 719414-| 719497 | 719580 | 719653 |} 
525 | | 720159 | 720242 | 720325 | 720407 | 720490} | 
526 | | 720986 | 721068 | 721151 | 721233 | 721316 | 


527 | | 7218ir | 721893 | 721975 | 722058 | 722140 
528 | | 722633 | 722716 | 722798 | 722881 | 722953 
529 || 723406 | 723538 | 723620 | 723700 | 723784 
530 | | 724276 | 724358 | 724440 | 724522 | 724603 
531 | | 725094 | 725176 | 725258 | 725340 | 725422 
532 1 | 725912 | 725993 | 725075 | 726156 | 726238 
533 | | 726727 | 726809 | 725890 | 726972 | 727053 
534 | | 727541 | 727623 | 727704 | 727785 | 727856 
535 | | 728354 | 728435 | 728516 gs 728673 
536 | | 729155 | 729246 | 729327 | 729408 | 729481 
537 | | 729974 | 730055 | 730136 | 73027 | 730293 
538 | | 730782 | 730863 | 730944 | 731024 | 731105 
4539 | | 731589 | 731669 | 731750 | 731830 | 731901 
540 | | 732394 | 732474 | 732555 732835 732715 
541 | | 733197 , 733278 | 733358 | 733438 | 733518 |. 
542 || 733999 | 734979 | 734159 | 734240 | 734320 
543 | | 734800 | 734880 | 734960 | 735040 | 735120 
544 | | 735599 | 735679 | 735759 | 735838 | 735918 
545 | | 736397 | 736476 | 736556 | 736535 | 736715 
546 | | 737193 | 737272 | 737352 | 73743! | 737511 
547 | | 737587 | 738967 | 738146 738226 738305 
548 | | 738781 | 738860 | 738939 | 739018 | 735097 | 
549 | | 739572 | 73955! | 739731 | 739810 | 7; 9889 
$50 | | 749363 | 740442 | 740521 | 740399 | 740678 | 
551} | 741152 | 741230) 741309 | 741383 | 741467 | 
552] | 741939 | 742018 | 742006 | 742175 | 742254 | 
742804 | 742832 | 742961'} 743039 | 
743588 | 743667 ' 743745 | 743823 


716421 
717254 
718086 
718917 
719745 
720573 
721343 
722222 
723045 
7238656 
(724685 
725503 
726320 
727134 
727948 
728759 
729570 
730378 
7311986 
731991 
732789 
733598 
734490 
735199 
(735998 
3792 
737590 
733384 
739177 
739968 
749757 
741546 
742332 


733118 | 743196 
743902 | 743980 


Briggs's Logarithms. 


6 


716504. 


717338 
718169 
719000 
719828 
720085 
721491 
722305 
723127 
723948 
724767 
725584 
726491 
727216 


728629, 


728841 
729651 
739459 
731266 
732072 
732376 
733679 
734480 
735279 
736078 
736874 
737670 
738463 
739256 
740047 
740836 
741624 
7424t1 
7 


Sie 
716583 
717421 
718253 
719083 
7IiggiII 
720738 
721563 
722387 
723209 
724030 


724849 


725687 
725483 
727297 
728110 
728922 
729732 
739549 
7313347 


732152 


732956 
733759 
734560 
735359 
736157 
736954 
737749 
733543 
739335 
740126 


atc 

2 1944 D4 

716671 | 716754 83 | 
717504 | 717587 | | 83 
718336 | 718419 83 
716165 | 719248 | | 83 
719994 | 720078 || 83 
720821 72090 83 
721646 | 72172 82 
722469 | 722552 82 
723291 | 723374 82 
724112 | 724194) | 82 
724931 | 725013} | 82 
725748 | 725830/| 82 
725564 | 726646 || 2 
727379 | 7274601} 81 
728191 | 7282731.) 81 
729003 | 729034] |] 81 
729813 729853; | 81 
730621 | aaa 81 
731428 | 73150811 8 
732233 | 732313) | 8x 
733937 ! 7331171] 80 
733139 73391914 80 
734640 7347201} Qo 
735439 7355191} 8o 
736237 736317| | 80 
737034 737113; | 80 
737829 737908! | 79 
738522 738701! | 55 
737414 739493 1 79 
740205 740284! | 79 
749994 741073) | 79 
741782. 741860| | 76 

742568 742647! 75 | 

743353 743431 | 78 | 

744136 "7442151 ) 78 


C:4 


16) I 2 3 ya 
555 || 744293 | 744372 | 744449 | 744528 | 744606 
556 || 745075 | 745153 | 74523! | 745309 | 745337 | 
557 || 745855 | 745933 | 749011 4 745039 | 746157 | 
553 | | 746634 | 746712 | 749790 | 746868 | 746945. 
559 || 747412 | 747439 |. 747597 | 747645 | 747722} 
860°] | 749818 | 748266 | 743343 | 749421 | 743498 4) 
861 | | 748953 | 749040.| 749113 | 749195]. 749272 | 
562 1 | 749736 | 749814.| 749891 | 749963 | 750045 |] 
563 || 750808 | 750585 | 750653 | 750740 | 750317 
564 | | 751279 | 751356 | 751433 | 751510 | 751537 
565 | | 752048 | 752125 | 752202 | 752279 | 752355 | 
566 | | 752815 | 752893 | 752979 | 753047 | 753123 
367. || 753533 | 753660 | 7537'S | 753913 | 75383894. 
563 || 754348 | 754425 | 754501 | 754579 | 754654 | 
569 | | 755112 | 755183 | 755255 | 755341 | 755417 | 
5701 | 755875 | 75595E | 750027 | 756103 | 756179 | 
571 || 786536 | 756712 | 756788 | 755854 | 756940 
572.1 | 757395 | 757472 | 757548 | 757624 | 757700 | 
573 || 758155 7 39230 758305 | 758382} 758453 | 
574 | | 758912 | 753993 | 759953 | 759139 | 759214 
575 || 7359668 | 759743 | 759819 1759894 | 759970} 
576 | | 760422 | 760498 | 760573 | 760649 | 760724 
$77 || 761176 76125 | 761326 | 761402 | 751477 
878 | | 761928 | 762003 762078 | 762153 | 762223 
379 | | 762679 | 762754 |. 752829 | 762904 | 762978 
580 | | 763428 | 763503 | 763578 | 753653 | 763727 
881 || 764176 | 754251 | 754326 | 754400 | 754475 | 
682 | | 764923 | 754998 | 755072 | 765147 | 765220 | 
583 | | 765569 | 765743 | 7658138 | 765892'| 765956 | 
584.1 | 765413 | 765487 | 766561 | 766636 | 766710 
585 || 767156 | 767230 | 767304 | 767379 | 767453 
886 || 7678598 | 767972 | 768046 | 768120 | 768194 | 
587 || 768638 | 758712 | 768786 | 763860 | 768934 | 
888 || 769377 | 75945 | 769525 | 799599 | 769573 


Briggs's | Logarithms. 


| 


770115 . 770189 


770410 


~Briggs's: Logarithms. 


6 - 


744762 
745543 
749323 
FA7LOL 
747877 
743653 
749427 


750971 
751741 
752509 
753277 
7 54042 
754807 
755570 
756332 
757092 
757851 
758609 


750200 ¢ 


759366 


| 


As 
744840 
745621 
746101 


747955 
748731 
74.9504. 


756408 
757168 

ae 
750985 
759441 
769196 ' 
760950 


4 761702 
| 762453 | 


753203 


1 763952 


764699 
755445 


1 766190 


796933 


| 757675. 
| 768416 


747179 3. 


8 


744919 
745699 


755484 
757244 
758003 
758761 
759517 
760272 


761025 © 


761778 
762529 
763278 


764027 » 


764774 
755519 
765264, 
767097 


By 
JA4997 
745 777 
749555 
cd bi 
748 110 
78855 | 
739659 | 
750431 | 
751202 |} 
753972 | 
752740 | 
753506 | 
7 54272 ; 
755036 | 
755799 
756580 | 
757320 | 
758079 | 


758836 j |} 
759592 | ws 
(780347 | 


761101 | 
761853: 
7625 04 | 
783353, 
764101 | 
7643.48 | 
765594 
768338 | 
7670 
787809 


768364 | 
} 769303 | 
770042 


770778 | 


Foo 


| Briggs’s Logarithms, ) 


N I} 0 I a oie RON 


| 779825 | 770926 | 770999 |'771073 | 771145 
771587 | 771661 | 771734 | 771808: | 771881 | 
772322-) 772395 | 772468 | 772542 | 772615) 
773955 | 773128 | 773201 | 773274 | 773348] 
773788 | 773850 | 773933 | 774006 | 775079) 

| 774517 | 774599 | 774683 | 774736 | 774809} 
775246 | 775319 | 775392 | 775265 | 775338) 
775974 | 779047 | 776120 | 776193 | 776265. 
775701 | 776774 | 776346 | 776919 | 776992 
777427 | 777499 | 777572 | 777944 | 7777171 
778451 | 778224 | 778296 | 778368 | 778441 | 
778874 | 778547 | 779019 | 779091 | 779168} 
779596 | 779669 | 779741 | 775813 | 775885 | 
730317 | 780389 | 780461 | 78 533 | 780908 | 
781037 | 781109 781181 | 781253 | 781324. 
781755 | 781827 | 781899 | 78i971 | 782042 | 
782473 | 782544 | 782616 | 782688 | 782750 F 
783189 | 783260 | 783332 | 783403 | 783475} 
783904 | 783975 | 784046] 784118 | 784139] 
784617 | 784689 | 784760 | 784831 | 784402) 
785330 | 785401 | 785472 | 785543 | 785615 
Tae 786112 | 786183 785255 786325 
786751 | 786822 | 786893 | 786964 | 787035 
787450 | 787531 | 787602 | 787673 | 787744] 
788168 | 783239 | 783310} 788387 | 788451 | 
788875 | 738946 | 789016 | 789087 | 789157} 
789581 | 78965" | 789722 | 789702 | 789863 | 
7902851 790356 | 790426 | 790495 ; 790567 } 
790938 | 791059 | 791129 | 791199 | 791269) 
79169% | 791761 | 791831 | 791901 | 791971} 
792392 | 792462 | 792532 | 792602 | 792672} 
793092 | 793162 | 793231 |.793301 | 793371, 
793790 | 793860 | 793930 | 794000 | 794070) 
794488 | 794558 | 794627 | 794697 | 794767. 

795185 | 795254 } 795324 | 795393 | 795463. 


771220 
771955 
772688 
773421 
774152 
77433 2 
775010 
778338 
777064 
777739 


Bri 


> . ae i 
goss Legavithms. 


et 
a 


6 


771293 
772028: 
772752 
773494 
774225 
774955 
775683 
776411 
777137 
$7 7808 
77858 

77930 

770029 
780749 
781468 
782186 
782402 
783618 
784332 
785045 
785757 
785467 
787177 
787835 


738593 |. 


789299 
790004 
799707 
791410 
792111 
792312 
794511 
794209 
794906 
795602 


ei 
771367 
772102 
772335 
773597 
774298 
775028 
775759 
776483 
‘777299 


8 
771449 
77217 
77290 
773640 
TEA3¢! 
775100 
775929 
776556 


777282 }. 


778006 


739510 
790215 ° 


792918 | 


791620 
772333 
793022 
79377) 


79441 


795138 


795810 


Neer ts at a ot) Bate eee Mi * @~-en er Te Males rh ee ee 
—Briggs’s Logarithms. 


is be Be ci Toa | RR 
795880 | 795949 | 796019 | 796088 795158 
| | 799574 | 796644 | 796713 | 796782 796852 
797258 | 797337 | 797406 | 797475 797545 
-| 797950 | 798029 | 768598 | 798167 793236 
7/8551 | 798720 | 798789 | 758858 758927 
1 7299341 | 799409 | 799478 | 799547: 799516 
800029 | 800098 | 850167 | 800236 , 800305 f 
800717 | 800786 | 800854} 800923 | 800992 | 
Yor4o4 | 801472 | Borsdt So1608 | 801678 
802089 | 802158 | 802226 | 802295'| 802363. 
802774 | 802842 | 8o2G10| 802979! 803047 
803457 | 803525 | 803504 | 803662 803730 
| 804139 | 804203 | 804276 | 804344 | 804412 | 
804821 | 804889 | 804957) 805025 | 805093 | > 
Bos5o1 | 805569 | 805637 | 805705 | 805773 
806180 | 806248 | 805316 | 806384 | 806451 
806858 | 8c6926 | 806993 807061 | 807129 
‘| 807535 1 807603 | 807670 | 807738 | 857805 
808211 | 808274 | 8c8346 808414 | 808483 
808886 | 808953 | Sogoar | 809088 | 809156 
809560 | 805627 | $09694'| 809762 | 829829 
810233 | 810301 | 810367 | 810434 810501 
810904 | 810971 | 811034 | 811106 811173 
811575 | 811642 | 811709 | 8117/6 811843 
812245 | 8£2312 | 812379| 812445 | 8rast2 
812913 | 812980 | 813047 | 813174 | 813181 
813687 813648 | 813714 | 813731 | 813848 
| 814248 | 814314 | 814381 | 8raq47 Si45rg 
814012 | 814580] Seso46 815113 | 815179 
315578 | 815644] Biszts 815777 | 815843 | | 


796297 
7969990 
797683 
798374 
799065 | 799134 


——— ee 
jo —__—. ee 


799754 
800442 
801129 
801815 
802500 
803184 | 803252 
803867 
804548 
805229 
805908 | 805976 
806587 
807264 
807941 | § 
809616 

805290 
809964 

810636 
811307 ; 811374 
811977 | 812044 
812646 fas 
813314 | 813381 
Srac81 814048 
814647 | 814714 
815312 815379 
815976 , 816042 


807400 


abe ll a 


799961 
800648 
804 335 
8025321 


“802537 |.802705 


803321 | 803389 
854003 $04071 
804685 | 804753 
805365 | 805433 
826044 | 806112 
805722 | 855790 
857467 
808076" Sete 
808751 | 80831 

809425 | 809452 


810098 | 8ro1és |} 


810770 | 810837 
Bud 811608 
Sr2iir | 8rer78 
812780 | 812347 
813448 | 813514 
ayn 814181 
814780. | 814847 
815445 | Sissrt 
816109 | 8id195 


{ on 7 ea 
816539 | 816705 | 816771 | 816838 
817301 | 817367 317433 | 817499 


817462 | 818028 | 91 
Sie 818588 | 818754 
Br928r | 819347 | Sro4gi2 


C5 


818160 
Lane 


81947 


094 


as priges s Logaritpms. — ee) ea 
: i 
ED 


Oe Be 2 a 4, 
819544 819610 | 819676 | 819741 | 819857 
820202 820267 hg 820399 | 820464, 
‘| 820858 820924 | 820989 | 821055 } 821120 | 
, 821514 821579 | 821645 | 82rzI0 | 821776 

822168 822233 | 822299 | 822364 , 822430 4 
822822 822887 | 822952 | 823018 ; 823083 |. 
823474 823539 | 825605 | 823670 | 323785 : 
824126 824101 | 824256 | 824321 | 824386 
824777 ; 824842 | 824907 | 824972 pectcns 
825426 825491 | 825556 | 825621 | 825686 | 
826075 826140 | 826204 | 826269 | 826334 
826723 ! 826787 | 826852 825917 } 926061 
827369 827434 827499 | 827563 | 827608 | 
828015 | 828080 | 828144 | 828209 | 8289- 
828660 | 828724 | 828759 | 828853 , 82891 


829334 | 829368 | 829432 | 829497 | 829561 | 
829947 | 830011 | 830075 | 830139 | 830204 | 
830589:! 830653 {830717 | 830781 , 830845 | 
831230 | 831294 | 831358 | 831422 831486 | 
831870 | 831934 | 831998 | 832062 832126 | 
832509 | 832573 | 832636 | 832700 | 832764 | 
833147 | 833211 | 833275 | 833338 | 833402 
833784 | 833848 | 833912 | 833075 | 834039 
834401 | 934484 | 834548 | 834611 | 834675 | 
835056 | 835120 | 835183 | 835247 | | 


oe 


ee el Meee le eee ee 


840733 |840795 | 840859 | Sqooat | 840984 | 
1} 841359./841422 | 841485 | 841547 | 841610 | 
ST 


 DVMIZEss Logaritims. * ne ae 
RE fea a 

819939 | 829004. | 82007e § 820136 “66 

820596 | 820561 | 820727 5 820792 J] 66 

S2tasr | 821317} 821382 g 821448 §} 66 

821906 | 821972 | 822037 § 922103 jf} 65 

822550 | 822526 | 8226551 | 822756} | 65 

893213 | 823279 | 823344 | 823409 | 65 

823865 | 823930 So3 nee 824061 65 

824516 | 824581 | 824646 | 824771 65 

825166 “apc 825296 § 825361 | | - 65 

825315 8258801 825945 § 826co9} | 65 

826464 | 825523 | 825593 § 826058} | 65 

827 111 | 827175 | 827240 f 827305 65. 

827757 | 827821 | 827896/4 827951 65 

828402 | 828867 | 823531 § 828595 4) 64 

820046 | Saoiit | 829175 | 829240 7] 64 

829500 | 829754 | 829818 829882 64 

830332 | 830396 | 830460 8g0525 4) 64 

30973 | 831037 | 831102 | 831166 1) 64 

831614 | 831678 | 831742 831806 tf 64 

832253 | 832317 | 832331 | 32445 |] 64 

832852 | 832956 | 833019 | 833083 H] 64 

833530 | 833593 | 833657 | 93372! J] oa 

834166 | 834230 | 834294 f 934357 F] 94 

834702 | 834866 | 834929 | 834993 J] 64 

835437 | 835500 | 935564 ee 83 

836071 | 836134 | 836197 | 93° 261 63 

836704 | 836767 | 836830. 836894 |} 63 

837336 | 837399.| 837461 § 837525 fF] 3 

; 4, | 837969 | 838030 | 838093. 8328156 FI 63 
938359- §38660 833723 838786 63 

839237 | 839289 | 839352 § 830415 Fy 93 

830855 | 839918 | 839984 § 840043 |] 53 

5 | 840482 | 840545 | 840608 f 840571 63 
8. 84109 | 841172 | 843234 841297 |} 63 
; 841735 | 841797. 841860 8 841922 1f 631 


Brige'ss Logarithms. 


I 


8573 


8585 
8sor 


8603 
8615 
8621 
8627 


| 84204 
Babee 
843255 
) 843918 

844539 
845160 
845780 
846399 
| 847017 

847634 
848251 
t 848866 
849481 
850098 
850707 
851319 
851931 
852541 
853150 
853759 
854357 
854974 
855580 
"856185 
856785 


93 


97 
98 


859799 


98 


860996 


of 
87 


857995 | 8 


ree ee eememmneretmeeeee re ae 
© + [9.6] co CO 


861554, 
862851 
862847 


842172 


842796. 


843420 
844042 
844664 


845284 


845904 
846523 
847141 
847758 
848374 
848939 
849604, 
850217 
850830 
851442 
852053 
$52663 


855095 
855701 
856306 


856910 
857513 | 


858116 
858718 


859918 
8605 18 
861116 
861714 
862310 
862906 


853272 | 8 
853881. 853: 


854488 


859318 | 


wm ee oa 


Briggss Logarithms. 


ee nme feet mere 


845594, 
846213 
846832: 
847449 
Babone 
848582 
84;297 


849911 1 8 


850524 


b51190 1% 


763 | | $82524 | 882581 | 882638 | 882695 
7641 | 883093 | 883050 883297 | 88336 


Driggss Legarzthms. 

Oe ee ee 4 | 
863382 | 863442 | 863501 | 853562 | 
863977 | 854036 | 864069.| 864155 
} 864570 | 854630 | 864689 | 864748] 
865163 | 865222-| 865282 | 865341 
865755 | 855815 1 855873 | 865933 
866346 | 866405 | 865465 | 866524. 
866937 | 86696 | 867055 | 867114 
(867526 | 867585 | 867644 | 867703 | 
868115 | 858174 | 868233 | 868202 
868703 | 858762 | 868821 | 868879 
| 85 9290 | 869349 | 859408. | 869466 
| 869877 | 859935 | 859994 | 870053 
870462.| 870521 | 870579 | 870638 
871047 | 871106 | 871154 | 871223 
871631 | 871690 | 871748 | 871806 
872215 | 872273 | 872332 | 872389 
872797 | 872855 | 872913 | 872972 
873379 | 873437 | 873495. | 873553 
873960 | 874018 | 874076 | 874134 
874540 | 874398 | 874656 | 874714 
875119 | 875177 | 875235 | 875203 
875698 | 875756 | 875813 | 875871 
876276 | 876333 | 876391 | 876449 
876853 | 876910 | 876968 | 877026 
877429 | 877488 | 877544 | 877602 


882752] 
883321 
P54 


88.2012 | 882069 82655 | §82183 


ith 
853739 
864333 
864926 
865518 
866110 
866701 
867291 
867380 
868469 
859056 
| 869642 
| 870228 
870813 
871393 
871981 
872564 
873146 
873727 


6 
853580 
864274 
854867 
855459 
856051 
866642 
857232 
867821 
ae aae 
858997 | 
864584 
870170 
870795 
871339 
871923 
872506 
873088 
873669 
874250 | 874308 
874830 | 874887 
875409 | 275466 
875987 | 876044 
876564. 876622 
877141-| 877198 
877717 | 877774 
878292 | 878349 
878866 | 878924 
879439 | 879497 
880013 | 880070 


881156 : 881213 
881727, 881734 
882297 | 882354 
882866 | 882923 


883434 | 883491 


DLiggss Logaritoms, 


880585, 880642. 


8 9 |} 
863798 ; 863858 


59 
864392 | 864452] | 59 
864985 | 865045 || 59 
855578 | 865637] | 59] 
856169 | 866228 59 
856760 | 856819 |] 59 
857350 | 867409 || 59 
857939 | 8679971 | 59] 
86 527 | 853586 59 
859114 | 859173 59. 


869701 | 859760 


870287 | 870345 59 
870872.) 870630 58 
871456 | 871515 |] 58 
$72040)) 872098 58 


872622 , 872581 58 
873294 | 873262) | 58 
873785 | 873843 |] 58 
874366 | 874424|| 58 
874945 | 875003 | | _58 
875524 | 875582 |} 58 
876102 8/2560 58 
876689 | 876737 ||. 58 
877256 877314 58 
877832 | 877889 || 58 
878407 | 878454] | 57 
878581 | 879038 57 
879555 | 879612 | | 57 
880127 | 880185 57 
880699 | 880756 |} 57 
881270 | 881328 57 
881841 | 881858 || 57 
“882411 | 883468 57 
882580 | 3236 57 
57 


883548 | 883665 


Briggs's Logarithms. 


AR Sie: - 3 |-4 9 
883661 883718 | 833775 | 883832 | 833898 | 


884229 °884285.] 884342 
884795 884852 | 884909 
835361 885418 | 885474 
885925 885983 | 886039 
886491 , 886547 | 886604, 
887044 | 887714 887167 
887617 887673 | 8387730. 
1 | 888179 888236 | 888292 
883741 : 838797 838853 
"885302 889358 | 889414 
88; 62 | 889518 889974, 
890421 | 890477 | 890533 
890980 ' 891035 | 891091 
891537 , 891593 | 891S49 
892095 , 892150 } 892206 
892551 | 852767 | 
| 893207 893262 
| 893762 893817 | 893873 
894316 » 894371 | 894427 
894870 | 894925 | 894980 
| 895422 895478 | 895533 
895975 oe | 895085 
856525 | 89655r 
897077 | 897132 | 897187 
897627 , 897682 | 897737 
858175 | 898293 898 
898725 | 898780 598835 
899273 | 8 9328 | 3 
895820 | 899875 899930 
900367 | 900422 | 900476 
709513 900968 | 901022: 
GOT458 | 901513 | 901567 
902003 | 902057 | 902112 
902547 ! 902601 | 902555 


884399 | 884455 | 
884965 | 885022 
885531 | 885587 |) 
886097 886155 
885660 | 886716 || 
887223 , 887280 
887786 | 837842 i 
888348 | 888404 |) 
888309 | 888564 || 
889470 . 889596 
Ln Me , 890086 
890:85 , 890644 | 
891147 ; 891203 | 
891705 , 891760 | 
Bonada | 852317 | 
892818 , 892873 | 
893372 | 893429 | 
83928 | 893984 | 
aes 854538 | 
95036 | 895001 
805888 | 895643 
895140 | 89dI95 | 
‘856694 | 8596747 | 
ae 897297 | 
97792 , 897847 | 
898341 | 848396 a 
893890 ; 898544 
899437 | 8599492 
899985 _ 890039 
90053 _ 900586 
9901077 OOLLZI f 
901622 © 901676 
‘902166 902220 
902710 » 902764 


Seteh 


Bed. 
| 883945 


884512 | 


885078 


Brige’s Logarithms. 


6 


"884002 


834569 
835135 


835700. 
885265: 


885829 


8-7392 
837955 
888516 
835077 
889638 
890197 
890756. 
891314 
891872 
852428 
892985 
853540 
894094 
894648 
895201 
895754 
895305 
8.6857 
897407 
897957 
898506 
899054 
899502 
800149 
9005 95 
GOI 240 


g01785 


902329 
902873 


sili 
884059 
83.46 25 
8835191 
885757 
886321 
886335 
837449 
88811 
838573 
885133 
839694 

0253 
850812 
891370 
891928 
892484 
893040 
853595 
894150 
894704 
895257 
895809 
896361 
896912 
897461 
S801 
898561 
899109 
899656 
900103 
9909749 
901295 


901840 | 


902384 
902927 


8 
884115 


884sb2 gS 


885248 
Hot 
88537 
886941 
87505 
888067 
888629. 
889190 
889750 
O20 
80868 
891426 
891983 
892540 
893096 
893651 
894205 
894759 
Boaaie 
64 


895 


896416 


te Ah 
884172 
34739 
885205 
83586o | 
886434 | 


‘Briggs's Logarithms. a 


800 | | 903090 | 903144 | 903193 903253 | 903307 | 
Bor | | 903632 | 903687 1903741 993795 | 903849 
Bo2 | | 904174 | 904228 | 904283 904337 | 904391 
803 | | 904715 | 904770 | 904824 904878 | 904932 | 
804 | | 405276 | 905310 | 905364 905418 | 905472 | 
Bos | | 905706 | 905850 | 905954 1 905958 | 906012 | 
806 | | 905335 | 906389 | 9064434 406497 | 906550 F 
807 | | 906873 | 908927 | 907981 | 907035 907089 | 
808 | | 907411 | 907465 | 907519 | 907573 | 907626] 
Bo9 | | 907948 | 908002 | 908056 | 908109 | 908163 
810] | 928485 | 908539 | 908502 are 908699 | 
Sir] | 909021 | 909074 | 909128 | 906181 

812} | 909556 | 909609 | 909863 | 909716 | 929770 
| 813 | | groog0 - 910144 | 910197 | y1025I | 910304 
814. || 910624 | 910678 | 910731 910784 | 910838 


815 OI1158 | QLIQII | 911254 | GIIZI17 | 911391 
816 | | 911690 | 911743 | 911797 | 911850 | 911903 
817 | | 912222 | 912275 | 912323 | 912381 | 912435 
818 | | 912753 | 912806 | 912859 | 912912 | 912966 
819 | | 913233 | 913337 | 913390 | 913443 | 913495 
820] | 913814 | 913867 | 913920 | 913973 | 914026 
821 | | 914343 | 914396 | 914449 | 914502 | 914555 
822] | 914872 | 914925 | 914977 | 915030 | 915583 
823 | | 915400 | 915453 | 915595 | 915558 | 915611 
824 || 915927 | 915980 | 916033 | 916085 | 916138 
826 | | 916454 | 916507 | 916559 | 916612 | 916664 
825 | | 916980 | 917033 | 917085 | 917138 | 917190 
827} | 9t7505 | 917558 | SI7S11 | 917663 | 917715 
828 | | 918930) 918083] 918135 | 918188 | 918240 
829] | 918554 | 918607 | 918659 | 918712 918764 
830 | | 919278 | 919130°] 919183 | 919235 | 919287 
831 |} 919601 | 919653 | 919700 | 9197 919810 
832 | | y20123 | 920175 | 920228 | 920280 | 920332 
920645 | 920597 | 920742 | cea 920353 


921166 } 921218 |921270 | 921322 | 921375 | 


- 


Briggs’s Logarithms. ' 


5 6 7 8 9 iD 
} 903351 | 903416 |} 903470] 993524 | 903578) I 54 
923903 | 903958 | 904012) 904066 | 904120} fF 54 
994145 | 904499 | 904553 | 994907 | 904661 54 
924985 | 905040 | 905094} 995148 | 9052021} 54 
925526 | 905589 | 905634] 905685 | 92574211 54 
905065 | 905119 1"906173 | 906227 | 906281 |} 54 
905604 | 926658 | 906712] 995765 | 906820 5a 
907142 | 907196 | 907250] 997304 | 907358 54 
907680 | 907734 | 907787 907841 | 907895 |] 54 
928217 | 908270 | 908424 | 908378 | 928431 | | 54 


998753 y08807 | 908800 | 908914 | 908957 54 
929288. | 909342 } 909395 | 999449 | 909502 54 
909323 | 909877 } 909930 | 909984 | 910037 53 
| 910358 | grogrr | 910464} 910518 | g10571 53 

91039r | 910944 | 910998 | 9ITO5I | oLI104 |} 53 
911424 | 911477 | 911530] 911584 | 911637 ]] 53 
911986 | 912009 | 912062 | 912116 | 912166 53 
912488 | 912541 | 9125094 | 912647 | 912700] | 53 
913019 | 913072 | 913125 | 913178 | 913231 53 
913549 | 913602 | 913655 913708 913751 |} 53 


914603 | 914660 } 914713 | 914766 | 9148i9 |] 53 


917768 | 917820 | 917 
918292 918345 | 918397] 913459 | 918502 |) 53 

9 93 
939340 | 919392 | 919444 | 979496 | 919549 |] 52 
919862 | 919914 | 919967 | 920019 | 929071 || 52 
9203984 | 920436 | 920489 | 920541 | 920593 52 
920906 | 920958 | 921010 | 921062 | 921114 52 
9214.6 | 921478 ' 921530 ' 921582 | 921634 JI 52 


cre 


| 921790 | 921842 | 921894: 
‘922310 | 922342 | 922414 
922829 } +2283: | 922533 | 
923313 | 923399 | 923451 | 
923865 | 923917 | 923999 | 
924383 | 924434 | 924486) 
924899 | 924951. | 925002 | 
925415 | 525467 [925518 | 
925931 | 925982 | 926034 
926415 | 925497 | 926543 | 
926954 | 927011 | 927062} 
927473 | 927524 | 927576 } 
927986 | 928037 | 923088 | 
928498 | 928549 | 928601 | 
929010 | 929051 | 929112 | 
929521 | 929572 | 929623 | 
930032 | 930083 | 930134 | 
930541-4 930542 | 930643 | 
OZ1051 | 931102 | 9311521 
931560 | 931610 | 931661 | 
932068 | 932118 932169 | 
932575 | 932526 | 932677 | 
933082 | 933131 | 933183 | 
933588 | 933539 | 933699 | 
| 934094 | 934145 | 934195 | 
934599 | 934550 | 934700 | 
935104 | 935154 | 935205" 
| 935608 | 935658 , 935799 
4 936111, | 936162 .. 936212] 
, | 936514. | 935565 | 936715 | 
| 937116 | 937167 | 937217 
937618 937668 | 937718 | 
938119-| 938169 | 933219 | 
| 938620 | 938670 | 938720 
‘1 939120 | 939170 : 939220 


Briggs's Logarithms. 
| RL A Ee 
21946 | 921998 | 922050 | 9221.2, 22154 
922465 | 922518 | 922570 922622'} 922574 
922985 | 923037 | 923083 | 923140 | 923192 
923503 | 923555 | 923607 | 923653 | 923710 
924022 | 9240704 92412} 924175 924228 
924538 924589 | 924541 | 924693 | 924744 
925054 | 925105 | 925157 |. 9252.9 | 925261 
925570 |. 925621 | 925573 | 925725 | 925779 
925085 | 926137 | 925188 | 925239 | 926291 
925509 | 926651 | 925702 925754 925305 
1 927114 | 927165 | 927216 | 927258 ; 927319 
927527 | 927678 927730 |. 92778 | 927332 
| 928140 | 928tor | 928242 | 923293 | 923345 
§ 928552 | 928703 | 923754 928305 | 923856 
929153 | 929214'| 929265 | 929307 | 929368 
| 929674 , 929725 1 929776 | 929827 , 929878 
930185 | 930235 | 939287 | 932383 . 930389 
930594 | 939745 | 939795 | 930847 | 930898 
| 931203 | 931254 | 931305 | 9313595 | 931407 
931712 | 931763 | 930314 931354 | 931915 
932220 | 932271 | 932322 | 932372 | 932423 
| 932727 | 932773 | 932829 | 932879 | 932930 


933234 | 933235 | 933335 | 933335 { 933437 
933740 | 933791 |.93384r | 933852 | 93394 

1934245 | 934295 [934347 | 934207 | 934448 

934751 | 934801 | 934852 | 934902 | 934953 
935255 | 935305] 935355 | 935405 | 935457 
935759.| 935399 | 935850 | 935912 | 935950 
936252 | 936313 | 936353 ! 935413 | 935453 
936755 | 93635 | 936855 935918 | 936955 
937257 | 937317 | 937397 937418 | 937468 
937759 | 937819 | 937859. 937919 | 937969 
938259 | 938319 | 938370 . 938420 | 938459 
933770 | 933820 | 938870 938920 | 938970 
939270 | 939329 | 939370 + 939429 | 939470 


rc a SE a 


Briggs's Logarithnts. 


A 


N | fo) T 2 tae Bk 
870 | | 939519 | 939569 619 1.939668 | 939719 
871 | 940018 | 940068 tes 940168 | 940218 
872 | | 949516 | 940566 | 910616 } 940666 | 910716 
873 | PATOL A | O4T054 | oarr14 | 941663 | 941213" 
874 | Q4I5IE | oirs6r | oaréri 941660 | 941710 
575 | 942008 | 942058 942107 | 942157 | 942206 | | 
875 | | 942504 | 942554 | 542603 | 942653 | 942702 
877 | 943009 | 943049 | 43009 | 943148 | 943158 
878 | 943494 | 943544 943593 943643 | 943692 
879 ; | 243989 | 944038 | 944038 | 944137 | 94q186 | 
880 | | 944433 | 944532 | ovae8r | 914631 | 944680 
881 || 944975 | 945025 | oasoza | 945124 | 945173 
882 11 945499 | 945518 | orsce7 | 948616 | 945665 
883 11 945919 | 936010 946059 | 946108 | 946157 
884 } | 949452] 945501 946551} 94660 | 946649 | 
885 | | 949943 | 946992 | o4z041| 947090 | 947139 | 
886 | | 947434 | 947433 | 947532 947581 | 947630 
887 | | 947924 | 947973 | 948022} 948070 | 948119 
883 | | 948413 | 948452 | O48511 | 918360 | 948509 
889 ads 948951 | 9439991 949048 | 94.9097 
890 | | 949399 | 949439 | 9494881 949536 | 949595 
Bor | | 949878 | 945926 9499751 950024 | 950073 | - 
892 | | 959395 | 950414 | 950462! 950051 | 9505866 ; 
893 | | 95095! | 950900 | g800491 950997 | 931046 
894 | | 951337 | 951386 | 951435 | 951483 | 951532 
895 , | 951823 | 951872 | osto20| 951969 | 952017 | 
896 | | 952303. 952356 952405 | 952453 | 952502 
897 | | 952792 | 952841 | 952889 | 952938 | 952986 
898 | | 953275 | 953325 | 953373 | 953421 | 953470 
899 | | 953796 | 953808 | 953855 | 953908 | 953953 
920 | | 954242 | 954291 | 954330 954387 954435 
GOK | | 954725 | 954773 | 9548ar | 954869 | 954918 
902 | | 9552°7 | 955255 | 955303 | 955351 | 955299 
903 | | 955988 | 955735 | 955784 | 955832 | 955800 
go4 i | 956158 | 986216 ! 956264 | 956313 | 956361 }- 


5 
939759 

940267 
549755 
941253 
941760 


942256 


942752 
943247 
943742 
944236 
944729 


= 


Briggs's: Logarithms. 


6 


ed 


939818 | 939368 


940317 
940815 
941313 
941809 
54.2305 
942501 
943297 
943791 
944235 
944779 
945272 
945794 
945256 
949747 
947238 
947723 
948217 
948706 
PAST 95 
949683 
950170 
950657 
951143 
951629 
952114 
952599 


953033 


953566 
954049 
954532 


| 955214 


955495 


‘| 955976 
| 956457: 


940367 
94,086 5 
941362 
941959 
942355 
sep! 
94334 

943 : 


944335 


944528 
945321 
945813 
946305 
946795 
947278 
947777 
9482656 


948755. 


949245 
949731 
950219 
950706 
951192 
921677 
952163 
9$2647 
953131 
953515 
954098 
954580 
955062 


955543 


956024 
956505 


8 


939918 


940417 
940915 
941412 
241999 
942405 
942900 
943395 
943890 
944334 
944877 
945370 
945362 
94.6354, 
945345 
947336 
947826 
948315 
948304 
949292 
949782 
950267 
959754 
951240 
951729 
y52211 
952696 
953180 
953653 


954146 
954523" 


955110 
955591 


956072 
959553 


9 


939968 


940467 
94°954 
941462 
941958 
942454 
942950 


943445 


943939 
944433 
944927 
945419 
945911 
946403 
et 
94738 

ee 


sits 

949343 
949829 
950316 
950803 
951289 
951775 
9532259 
952744 
953228 
953711 
954194 
954977 
955158 
955640 
956120 
956601 


Briggs's Logarithms. 


a) 1 at Os 2 


956649 | 936597 | 956745 | 956793 
957123 | 957176 | 937224 | 957272 
957507 | 957655 | 957703 | 957751 
953085 | 958134 | 988181 | 953229 
| 958554 | 958512 | 958559 | 958707 
959041 | 959089 } 939137 | 959184 
959518 | 959565 | 939614] 959561 
| 959995, | 960942 | 960090 | 969138 
| 960471 | 960518 | 950366 | 960613 
930946 | 950991} 951041 | 961089 
951421 | 951468.) 961516 Peng 
991895 | 961931} 961930 | 96203 
952359 1962417 | 962454} 9625IT 
952843 ! 92890 | 952937 | 952985 
|| 993315 | $3363 | 963410) 963457. 
2 1.963783 953835 . 963882} 963929 
| 954260 4 964307 | 954354} 964401 
| 964731 954778 | 96482: 954872 
965202. 955249 | 955295] 965343 
955672 | 965719'| 955756) 965813 
956142, | 956189 | 965216} 966283 
POSS | B45358 | 955705} 966752 
957080 | 957127 | 9671731 967229 
957548 | 957595 | 967542; 957683 
958016 | 968062 | 958104} 968156 
958.183 | 968530 | 958575 | 958523 
938950 | 963996 | 969043 | 969090 
IS 9416 969453. 969509 | 969556 
969982 | 959928 | 959975 | 970021 
979347} 970323 | 9ReM4o!) 970486 
97°812 | 970858 | 970904 | 970951 
971275 \| 971322 | 971369 | 971415 
971740. | 971736 | 971832 | 971879 
972203 | 972249 | 972295 | 972342 
972666 | 972712 | 972758 | 972804 


Briggs’s Logarithms. 


| 959280 
959757 | 959804 | 959852 1 959900 | 9590a7 || 48 
1960235 960285 | 960328 | 980376 960423 48 
§60709 | 960756 | 950804 | 960 
[951184 | 961231 | 961279 | 961326 | 951374 1 | 47 
961653 | 951706 } 961753 | 961801 | 961848 || 47 
962132 | 952180 | 962227 tome 8 962322 1| 47 
952606 | 962653 } 952701 | 96274) 

1953079 | 963126 | 953174 | 963221 | 963268 1) 47 
953552 | 963599 } 953645 | 993693 | 963741 || 47 
954024 | 964071 | 964118 | 964165 | 964212 || 47 
| 994495 | 954542 | 964590 
| 994956 | 955013 } 965061 
955437 | 955484 | 965531 
1995997 | 965954 | 966001 | 
| 988376 | 985423 | 986470 
4.955815 | 985392 | 966439 
| 967314 | gorse 967408 
1'967782 | 957829 

| 958249 | 968256 | 968343 
1968716 | 968763 | 968810 
1.969183 | 959229 | 969276 
1969549 | 959595 | 969742 | 969789) 969 


eee 


a See —— Soe —— 


1971044 | 971090 | 971137 | 971183 | 971229 
971508 | 971554 | 971601 | 971647 | 971693 
| 971971 | 972018 | 972064 | 972110] 972157 
972434 | 972481 | 972527 | 972573'| 972619 
972897 | 972943 972989 } 973035 | 973082 


D 


Briggs s- Logarithms. 


‘ 2 | oe is | 

. 973313 | 
eee 973774 | 
‘974189 | 974235 |] 


974559 | 974696 |) 
975119 |. 975156 § 


rebeed Pees « 

973128 | 973174 
973559 | 973636 
974051 | 974097 
974512 | 974558 
974972 | 975018 
975432 | 975478 
ie ath 975937 
976350 | 97639 
976828. key 
977266 977312 
| 977724 | 97776 
978181 LS 
978637 | 978683 
979093 | 979138 | 
979548 | 979594 | 97963 
980003 | o80049 |e 
9804.58 | 980503 
980912 | 580957 
981366 | 981411 
981819 | 581864 
982271 | 982316 
982723 | 982769 
‘983175 | 983220 
983626 | 983671 
, 1 984077 | 984122 


984527 | 984572 | 


74.143 
974604, 
975064 
975524 
975483 19 
975442 
976899 
977358 
977815 
978272 


————_ 


975570 | 975616 | 
9760 29 | 976075 | 
776483 | 975533 f 

979945 | 976592 } 

977493 | 9774494 

977861 | 977906 

978317 975353 

978774 | 97881 

979230 | 979275 | 

979685 | 979730 

980140 980185 

989594 | 980640 
981048 | 981093 | 
“p81508 | 981547 | 
981954 | 982000 

982407 | 982452 

Bi Aad 982859 | 982904, 

| 983310 | 583356 | 

983716 | 983762 | 483807 | 

984167 | 984212 284057 

984617 | 984662 EE i 


984977 , 985022 | 985067 | 985112 | 985157 | 
985426.) 985471 | 985516 | 985561 | 985606 | 
985875 | 985920 | 685965 | o8d0r0-| c86o55 | 
986324 | 986369 | 986413 | 986458 |-986503 | 
986772 | 986816 | 98°861 | 986906 | ¢8doer | 
987219 | 687264; 9873091) 3 987353 | 987393 | 
987666 | 987780 | 987756 | 987800 987 45 | 
11 988113 | 988 157 | 988202 j 988247 | 988201 | 
988559 4 98 = E48t 988693 | 988737 | 


“ Briggs's Logarithms. 


7 4.8 
973405 | 973451 | 973497 | 973543 
973866 | 973913 | 973959 | 974005 
974327 | 974374; 974420 | 974466 
974788 | 974834 | 974880 | 974926 
975248 | 975294 | 975340 | 975386 
975707 1.975753 |975799 | 975845 
976167 4°976212 | 976258 | 976304, 
976625 1.976671 | 979717 |.976763 
‘977083 1.977129 | 977175 | 977220 
977541 | 977586 | 977632 | 977678 
977998 |. 978043 | 978089 | 978135 
978454 | 978500 |.973546 | 978591 
978911 | 978956 | 979902] 975047 
979366 1 979412 1979457} 97950 
979821 | 979867 | 979912} 97995 
980276 | 980322 980367 980412 
980730 | 980776 } 980821 980867 
. 981184 } 981229 | 981275 | 981320 | 
981637 | 981683 | 581728 | 981773 | 
982090 | 982135-) 982181 | 982226 
982543 | 982588 982633 982678 
982994 | 983040 | 983055 | 983030 
983446 | 983491 83530 983551 | 
983897 | 983942 | 983587 Bae, | 
984347 y84482 
934797 
985247 
985696 
985144 
486593 


8532 
30°80 
985830 
986279 
986707 
987175 
987622 
988068 
988514 
988950 


| 987934 | 5987979 | 988024 
6 | 53838 35922 988470 
26 ' 988871 | 988916 


LD) 2 


Briggs's Logarithnts. 


162 Ate 


oe 
989049 | 689094 | 9891 3 | Sor 
989494 98.9539 389583 985628 | 
9 nie 9895 980023 | 999072 | 

3 | 990428 | 990472 | 990516 | 


ee em lt eee lO, I Oe 


993480 | 993524 | 993558 | 993613 
993921 | 993965 } 994009 | 994053 
994261 | 994405 | 994449 | 994493 
‘994801 | 994845 1.994839 | 994932 
995679 | 995723 | 995767 | 995811 
996117 | 996161 | 996205 | 996249 
996555 | 996599 
995993 | 997037 
997439 | 997474 | 997517 
997867 | 997940 | 997954 
998303 | 998346 | 99839> 
998739 | 958782 1 998826 
999174 | 999218 | 999261 | 999305 
9995¢9 ' 999652! 999695 | 999739 


997050 | 997124 | 
i 
| 


Ead of the Table 


‘ 
Be 
us 
4 


Briggs’s Logarithms: 
Ge Hay 8 ii i 


989372.| 989316 | 985301 | 989305 
939717 | 999761 | 989808 | 989859 
990161 | 990226 4 990250 990294 
990625 | 990559 4 992694 99°738 
991509 | 99'093 | 991137 | y9I92. 
| 991492 | 991536 | 991580 991625 
991934 | 991979 | 992023 | 992067 
992377.| 992421 4 992455 | 992509 
992819 | .992'53 | 992907 992951 | 
993250 | 993324) 993343 | 993392 | 
993701 | 993745 993789 | 993833 
994141 | 994185 | 991229 | 994273 
994581 | 991625 1 994659 | 994713 
995021 | 995065 } 995108 | 995152 
995450} 995504 | 995547 | 995591 
«1 995898 | 9959424 995985 995030 
96293 | 9953371 995380! 996424 | 996468. 
. 9967741 996818.) 996862 | 996906 
1997168 | 997212] 997255 | 997299 | 997943 
{997695 | 997648 | 997692 4 997736 | 97718 
lp9304t | 998085 | 998129 |} 998172 4 998216 
4998477 | yo3s2t | 998564 998608 | 993652 | 
998913 998955 | 999000 | 999043 | 999987 | 
| 999252 | 999435 | 999479 55095 | 
999783°| 999826 | 999870 } 99,913 | 999956 


Here followeth 
A TABLE 


OF 


| Parts reer 
FOR ; 
The Beata the Logarithms of all 


Numbers, betwixt 10000 and 
‘YOOooo. : | 


~- Briggs’s Legarithms.. 


1 arts Proportional. 


Aw 
OO 
NNNNNNN CORPO KO OK 0 Oia KR NO ES ee a |e 


|= 


io BAM 9 


0 SO 10-40 40 *0 40 80 8D © 00 00 8 £0 00 C0 00 EO CO CON NI 


Briggs’s Logarithms. 


Parts Proportional. 


Briggs’s Logarithms. 


Parts Proportional, 


99 
71 } 85} 100 
72} 861 100. 


D5 


-Briggs’s Logarithms, 


Sl SRS Ror So a acs a ee 


i ae 


‘ * i » : oy) ? - 
Briggs's Logarithms, 


Parts Proportional. 


126 | 147 | 168 | 189 
127.'148 | 169." 190. 


Briggs’s Logarithms, 
| Parts Proportional, | 


Bs ige’s Logar ithms. 


Parts Proportional. 


2) 3/4 | 5 
491741 93; 123 
49 | 74) 99) 124 
49 | 74) 99-; 124 
50 | 75,100, 125 
50 75), 509 | 125 
50 | 75,109} 125 
50 | 75; 104 | 125 
50 76 | 101 127 
50 | 79 |102 127 
gt | 76 |102 | 128 
st | 77 |102 ' 128 
6t | 77 |103 | 129 
51 | 77 |193 | 129 
52| 73 104 | 130 
‘| 52 78 |104 | 130 

52} 73 [104 | 130 
52 | 78/105 | 13% 
132 
132 
133 


f 133. 
53 | 80/107 134 


134 


§5 | 83) 111 | 139 
56 | 84 112} T40 


Briggs’s Logarithms,’ 


Parts Proportional. 


| 249 {280 
125 }156[ 187 |orol 250 2dr 
125 §157 183 {eso} 251 282 


314! Sheet’ a 


Bri ggs’s Logarithms, 


Parts Proportional. 


242 | 277 
243 278 


Briggs’s Logarithms. 


¥ — Parts Proportional. 
Teas fs hi yh eee ea oe 
D bn? | 214 (of 2 7 Eg 
349 34-69, 103.139 | 174 | 209 | 24g. 279-4 314 
358 (34, 70} 105 i149 | 175 fF 210] 245 J 280 | 315 | 
a 128 170} fos. | 140°) 175 [209] 245 | 230} 315 | 
1252 3 [70 103 | 142 176} 201 | 246 F281 316 fF 
353 135 170] 105 ‘rar j 176} 271 247 | 282.) 317 | 
43 5 {79, 105 (14k | 177 | 212 | 247 | 283 | 318} 
71) 106-142 | 177 | 213 | 248 | 984 319 | 
3565 126 171} 105 142.) 178 | 213 249 | 234 | 320 4. 
357 '35 |74] 107° 142.) 178 $214 | 249 | 286 3214} 
358 135 [70107 143 | 179 fara | 250 | 286 | 302 | 
359 135 |71| 107 | 143 | 179 Fars | 251 | 237 323 fo 
399 | 35 |72 To8 1441 180 4.215 | ast 238 | 324 [- 
361 33 72 “ToS 144.) 189 f 216 | 252 | 288 | 3205 F 
181 8 217 | 259 289 | 325 f 
181 | 217 233 $290 | 326 $ 
364 136 2 TOg | +145 | 182 1218 | 254 | 2or | 307." 
182./ 219 | as4 252 | 328-f 
| I09 i146 | 182 | 219 255 | 292] 329} 
119 | 146 | 183 | 229] 256 | a4 | 330 
Ito 1147 134 | 220 | 255 | 204 | 331] 
Ito | 147 | 184 | 221 | 257 295} 332] 
rr /148) 185 | 922 258 1 295 | 333 
Tit 148" 185 | 222.) 259) 295 | 333 
Ter 148; 186 | 223 | 260 | 207} 334 | 
trr 149 | 185 | 223 | 251 | 258 335 | 
T12 (149 | 187 | 224] 251 299 | 336 F 
(112 | 150 187 | 225 | 252.| 300] 337 | 
112/159 | 188 | 225 | 252 | 300, 338 
1137 {159 | 183 | 225 253 | 301 | 339] 
373 137 175 | 133/151 | 189 | 225 | 254 | 302 340 | 
329-137 751113 I5t | 18) | 227 | 255 303] 340 | 
330 137-175 | p114 [152] 190 | 228 | 266 | 304] 342 | 
384 133 175/114. 1152.1 190 | 228 | 266 304] 242 
392133 76,114. |152] t9t | 229] 257 | 306 343 f 
SDH bM LD ALNT SUNS. 2 at ATOM Ts FcR 


Briges’s Logarithms. 


Z 
|. - Parts Proportional. 


fay 5 | % 


Iol 1229 


te 
258 
268 


| 269 


270 
270 
271 
272 
273 
273 
274 
275 
275 
276 


_ Dbriggess Logarithms. 


Parts-Proportional. 


272 [aT Sho bF4 8 
82} 125 166 ; 208 250. 291 | 333 
| 82} 125 167 + 209; 250° 292} 334 
834125 | 147 209; 251 | 293} 335 
84} 126 | 168 |. 210; 282 | 294] 336 
84] 196 | 168 | 210) 252 | 204 | 336 
84] 126 | 168 }-211 | 253 1 205 | 337 
$4125 | 169 | 211 | 253 | 206 / 338 
212) 254 | 296} 339 | 

212} 255 | 297] 34 

213) 255 | 208 | 340 

213] 256 }.208 | 341 

214 |.256 |.299 | 342 

214} 257 |.300 | 343 

215} 258 |. 301 | 344 

| 215 258 | 201 | 344 

216 | 259 | 302 | 345 

216} 259 | 303 | 346 

217|:260 } 304° | 347 

217| 261! 304 1348 


Artificial Sines » 
TANGENTS, 
For every. 


E Decree and Minute — | 


OF THE > 


QUADRANT, 


Fitted to the Size ~ 
OF Re i HE 


LOGARITHMS. 


Sine 
©.000000 


6.940847 
7.055786 
72162696 
7-341877 
7+303324 
7.36684 


| 7+453726 


aS 


a Tess aon) Gop Kw tore 


7542906 
13 7577668. 
14.1 7.609853 
15 7.539816 
16 | 7667844 
17 | 7.694173 
18 | 7-718977 
19 | 7.742477 
20 | 7.764754 
7-735943 
7.806145 
7.825451 
7:843934 
7861652 


6.463726 
6.764756 - 


| 7+417969° 


7.505118 4 


Degree o. 


Co fine ’ Tangent Co-Tang. 


30,000000 


9999999 
9°999999 
9.999999 
9999999 
_9:999999 
$.999999 
9.999999 
9-999999 
9.999999 
9.999998 
9.999948 
9 999997 
9999997 
9.999996 
9-399598 
9997995 
9 999995 
9.999594. 
9-999993 
_9:999993 
9999992 
‘9.999991 
9.999990 
99993989 
9979989 
9.999583 
9.999987 
9.999986. 
9.999985 
9.999933 
Sine 


“Degree 89. 


0.000006} Lrifinita. 
6.463725 [132436274 
6.764756 133.235244 
6.940847 |13.059153 
7+065§786 112.934214 
7:163696 }12.836394 
75245878 12.753122 
7+ 30902541 2.691175 
7+36681 741 2.623183 
7.417970 11 2.582030 
72463727 |12.536273 
72505129 |12.494880 | 
7+542909 1T2.457091 | 45 
70577272 \12.422323 
7.609857 |: 2.390143 
7-639825 |12.360180 
7.667849 112.332151 
7.594179 |12.305821 
7-719003 {12.281 997 
7-742484 112.257516 


7+7947-1 12.235239 | 40 


7-78595L {12.21.4049 
7.806145 11 2-193845 
7.825460 !12-174540 
7.843944 1126156056 
7.861674 {12.138326 
7.978708 179.121 292 
7.895099 ty 2.104YOI 
7.910894 '12.089106 
7.926134 |12.073866 | 
7+940858 |12.059142 


Ce Tang:\ Tangent 


3 Sine 
7+940842 
7+555082 
71968870 
798223 
7699519 
8.007787 
8.02052 
8.031919 
8.043501 
8.054781 
8.065776 
8.076500 
8.08665 
8.057183 
8.107167 
8.116925 
8.126471 
8 135810 
. 8.144953 
1153907 
8.162681 
ale 
1179713 
8.187985 
8.156202 


Co-fine 


Degree. 


Co-fine 
9999983 
9999582 
9.999981 
99999980 
9.999978 
9-999978 
$:999976 
9.999975 
9-999973 
9:993972 
92999971 
9999959 
9+999968 
9+999966 
9999564 
9:999983 
9999961 
9.999959 
9999958 
9999956 
B1999954 
9+999952 
9999950 


19.999948 
(999999485 | 


9999944 
9.999942 
9999940 
9.999938 


99999365 | 
| 9.999934 


Sine 


Degree 89. 


OQ. 
Tungenr 


7:940858 
7+955£00 
7.958889 
7+932253 
7*995215 
7007810 
8.020044 
8.031945 
8.043527 
8.054809 
8.06 5806 
8.076531 
8.085997 
8.097217 
8.107203 
8916963 
8.125510 
8-1355 51 
3.144995 
8.153952 
8.162737 
8.171328 
8.179763 
8.188036 
8.196156 
8.204126 
8.211953 
: 8.219644 
1387195 
| 8.241921 
Co.T ang. 


Co Tang. 

12044920 } 
12.017747 | 
12.004781 | 
11,992191 | 


18.979956 / 
11.568055 

11.956473 | 
1194518 | 
11.934194 
11.923469 
1i.913003 
1.902783 
11.892797° 
11.883037 
11.873490 
11,864149 
11.85 5004 
11,346048 
11837273 
1 1.828672 
11.820237 |° ‘ 
11.811954 | ° 

11.803844 
114795874 
11, 783047 
11.78035y 
11.772805 
114765379 
11.758079 
Tangenr. 


Briggs’s Logarithms. 


Degree 1. 


—_ 


8.256094 | 9-999929 
1 8,263012 95999927 
8.26, 881 | 9+999925 
8.276614. 9.999922 
peer 9.599920 
8.285773, 9.999918 
8.296207 |. 9.999915 
8.202546 | 9.959913 
10 }8:308794 9.999910 
11 } 8.314954 | 9-999907 
8.321027 9+999905 
1 8.327016 | 9.999902 
8.332924 | 9.499899 


0% CON] tan ews to 1 OL 


a 
WN 


| 


14 

15 | 81338753 | 9:999897 
16 | 8.344504 | 9.999894 
17 | 8.350180 | 94999991 
13 | 8.355783 | 9.995888 
Ig | dl 315 | 9.999885 


20 | 8.366777 | 9.99/82) 8.365395 
ar }-8.372r71 | 9.999879 | 8372292 
22 8.377499 | 9.999876 | 8 

23 8.352762 | 9.999873/8 
24 8.387962 | 5.999870! 8.388052. 


25 | 8.363101 


26 | 8.398179 | 9.999864 | 8.398315 
27 | 8.403199 9.999861 | 8.403338: 
28 | 8.408161 | 9.999858 | 
25 - 8.413068 9.999854! 


30 | 8.417919) 9.999851 


8.241855 | 91999934| 8.241921 
8.249033 | 9999932 | 8.249102 !11.750858. 


“Sine . | Co-fine | Tangent ee ang. 


11.758079 


8.256165 | 11.743825 
8.263115 111.736885 
8.269956 | 11.73 044 
8.276891 | #1-7233.09 
8.283323 ; 11.716677 
8.289856 | 11.716144 
8.296292 | 11.703708 
3.3026 34 | 11697366 
8730888 


8.315046 | 11.684954 


8.321122 | 11.678878 | 


8.327114 | 11.672886 


8.333025 | 11.666575 |. 


8.338856 | 11.661144 
8.344610] 11.655390 
8.350289 
8.355895 


11.622378 
1.617311 
11.611908 


4 {11691116 | 


11,627708 |. 


34. 


M 


11.606766 } 35 | 
11.601685 | 34 
11,5y6662, 33 
11.591696| 324 
11.586787| 31} 
11531932 30} 
Co-Teng-) Tengent | 


Briggs s Logarithms. 


Degree 1. 


9:999848 
1 9999844 


92999838 
9:999934 
9.999831 
9999327 


WW 
Pp 
Nebag 
p> 
Ww 
fen 
co 
OQ 
(2) 


| 36 8.445941 
| 37 | 8.450440 
38 | 8.454591 
39 (8.459301 
| 40 8.463565 
1 41. 8.467585 
42 | 8.472253) 9.999809 
43 8.476453] 9-999805 
44. | 8.480693] 92999801 

8.484843) 9999797 
8.488563) 96995794. 
8.493040, 9 999792 


9.999820 
9-999816 
9.999812 


— | 
} 
} 


446 | 


8.501 080! 9.999782 
50 | 8.505045) 9.999778 
8.508974! 9.999774 


8.528102] 9.999753 
8.531828! 9.999748 
8.535523 | 9.999744 
8.539186 | 9.999740 
8.552819) 9.999735 
Co-fine} Sine 


9.999841 


9999824 


9 | 11.577131 
8.427618 | 11572382 
ape beh 5 11567685 
8.436962 $F. 554058 
Bragets9 | 1.553990 
8.450613 1.549337 


11540519 
8.493849 

8.468172 
8.472454 
8.476693 
8.480892 
8.485059 


11.531 928 
13.527546 
1 1.523307 


babe bon 2 


11.556151 . 


11.519108] 


8.497078) 9.999786 } 


8.489170 
8.495250 
8.497293 

2501268 


11.510830 
11.§06750 
11.502707 
11.498702 


8.505267 
8.509200 
8.513098 | 11.486902 
8.516951 1114483039 
5.520790 | 114475210 
8.524586 /11.475414 
8.528349 | 11.471651 
8.532085 11.457920 
8.535779 , 1.464221 

539147 | 11.460553 
8.543C84 | 11.456910 


8.455070 | 11.54.4930 
8.459481 
S 


‘| Co-Tang. |e Tangent 


Degree 6B. 


11.490800 | 


M 


Degree 2. 
Co-fene- | 


9999734 
94999725 


8.549995 


8.553558 
8.557054 
) | 8.550540 
|8.563999 
8.567431 
8.570836 
8.574214 
8.577566 
8.580092 
8.584193 
8.587469 
8.590721 
8.593948 
8.597152 
8.600332 
8.603488 
8.606622 
8.609734 
8.612823 
8.615891 
8.618937 
8.621567 


99997 22 
9:9997 17 
9:999713 
9.999708 
9999793 
9+9996 99 
9999694 
9999589 
9-999685 
9.999680 
99999575 
| 9+999670 
92999665 
9.995660: 
9+999655 
9-995650 
9°999645 
9:995840 | 
92999635 
9999629 
9-999624 
5-999619 
8.624985 | 95999614 
8.627998 | 9.999608 
8.630911 | 9.999603 
8.633854 | 9999597 
8.636776 | 9.999592 
8.639579 | 9.999586 
Co fine | Sine 


——— 


. Degree 87. 


8.564291 
8.567727 
8.571137 
8.574520 
8.577377 
8.581208 
8.584514 
8.587795 

-59f05f 
8.594283 
8.597492 
8.600667 
8.603838 
8.605978 
8.610094 
8.613189 
8.616262 
8.619313 
8.622343 
8.625352 
8.628340 
Pescsct 
8.634456 
8.637184 
8.640093 


Co-T ang: 


114446133 
[11.442%64 
jLies49072 

11,435709 

Bete 

16428963 

11.425489 

1.422123 

Melty 

11,415485 

II.4£2205 
11.408949 

UL. 405717 

11.402503 

114399323 

11.356151 

114393022 

WE SE he ase 

11.386811 

I 1.383738 

11.380687 

11.377657 

116374548 

115371660 

11368542 

{1.365744 

112362816 

11359997 

Tangent 


wip Pry meg R er FY oo TRE Pore ote Se 


8.551102 
8.653911 


CoFfine 


| 9999564 


9:999558 | 


9-999553 
999547 
9999542 
9-999535 
9999529 
9.9995 2: | 
999951 
9-999512 | 
9+999506 | 
9: 999499 
9-999493 
9+999487 
56999481 
5*999475 
999459 
9999462 
9.999456 
9.999450 
9999443 
9999437 
9+999431 
9.999424 
9.999418 
9999411 
999 9AO4 
Sine 


— 


352 | 1.345648 | 25 


8.670859 
8.673563 
3.67623 

8 678865 


8.719395 
Co-Tang. 


‘Degree 87. 
“B 


OY Oe po Sn a ens 


- 
Na a a A 


a ———_ — — 


Reeser | 


11.354147 | 28 
(1.351295 | 27 
112348463 | 25 


1£.342851 | 
1.340072 

112337311 

114334567 

{1.331840 

11.329130 !19 
11.326 437 | 18 
11.326761 | 17 
I1.3211c0' 16 
11318456 15 
1.315828! 14 
11,313216 | 13. 
Il.310619 I2 
13,3¢8037 | 11 
11.30547I | Io 
114302919 
abot of 
112297861 
11.295354 
11.292960) 5 


11.283028 
11.280504 


Tangent, | 


o 
M 


Degree. 3. 


Co-Tang. 

1 1.280504 60 | 
11.2781941 59] | 
1142757961534. 
11+273412 1 57: 
I1s271O41 | 66} 
114268633 | 55° 


1.266337 | 54 
GBT .264024| 53 | 
11,261683 | 52 
116259374 | 51 
11.257078 | 50 


_—_ 


11.254793 | 49 
1£.252521 | 4B. 
11,250240 | 47 
L1,.2480rd | 46 
144245773 | 45; 
11s243547 14 
11,.241332 43. 4 
1.239128 | 42" 
11.236935 4! 
11.234754 | 40. 
1 £.232593 | 39: 
114230422 | 38 
11228273 | 37 | 
E1-229134 | 364 
eee | 3a 
116221886 +34 | 
11.219778 | 33 || 


Sine 1 Co- fine, ; Tangent 
8.718800] 9.999404 |8-719396 
8.721204) 9-999398 | 8.721805. 
8.723595} 9-999391 | 9.724254 
8.725972) 9999334, | 84725588 
| 4 | 8.728336] 9999378 | 8.728959 
‘s | 8.730688] 9.999371 8.731337 
-733027| 9°999354 | 8-733563 
735354) 9-999337 | 8.735995 
.737667| 9-999350 | 8.738317 
8.739969) 9:997343 |8-740626 
9:999336 | 8:742922 
9.999329 | 8.745207 
9:999322 | 8-747479- 
9-9993%5 |8.749740 
9999308 | 8.751989- 
9.99939t | 8.754227: 
9.999294 | 8:756453 
9.999285 | -758568 
9+999279 | 8-760872. 
9999272 84763065 
9.999255.) 8.765246 
96999257 | 8-767417 
9.999250 | 8.769578 
9-999242 | 8.771727 
9°999235 | 8.773865 
8.7 } 9:999227 | 8.775995 
| 9.999220 | 8.778114 
9.999212 | 8.733222 
9-999204 | 8.782320 1.217680 | 324) 
9.999197 | 8.784404 ‘116215592 } 314 
75 | 9.999189 8.786485 El. 
Sine 


Tangent) Co Tang, 
8.786486 | 18-213541 | 30 
8.788554 11.211446 29 
8.790613 | £1.209387 28° 
8.752662 | 1.207338 27 
8.794701 | 11.205299 26 
8.799731 | 1.203269 25 
8.798752] 1.201248 |24 

23 


Sine | Co fine | 
7 el eo 
8.785675 | 9.999187 
9999181 ; 
H99I174 | 
9999166 
1 9999158. | 
99991 50 


9+999134 || 85890763 114199237 |: 
9-999126 || 8.802765 | 11.197235 |22 
9:999118 | | 8807458 | 1.195242 | 21 


8.306742 114193253 | 20 


9.999102 8.808717 | 1£.191285 [19 
42 | 8.809777 | 9.999094 8.812683] 11.189317 [18 


43 | 8.811726 | 9.999086 
44 | 8.813667 | 9.999077 
45 aioe | 9-99936 9 


8.812641 116187359! 17) 
8.814589 iseihebee 16 4 
8.816529 | 1.183478 15 
‘| 8.318161] rr.8iszg 14 
8.820384 1 11.179616 13 | 
8.822298 | 11.177702 | 12 
8.824295 | 11v17579'5 | 11 
8.825103 11173897 | 10 
8.827992 | 1.172008! 
8.829874 | 11.170126] 8 
8.831748 | 11.168252] -7 
8.833513:| £1.166387| 6 
8.835471 11.164529) 5 

4 

3 

2 

I 

° 


146 | 8.817522 
142 | 8.819436 | b.999052. 
48 8.821342! 9.999044 


49° 8.823240 | $+999036 
8.825130 | 9.999027. 


8.827014 | 9.99501 9: 


—_—_——-~.- 


8.837321 11.162679 
8.839163 | 11,150837 | » 
8.846903 | 11.159c02| 
8.842826 | 1.157175 
8.844.644 114155356 
Co-Tang: | Tangent. | 


58 | 8.830956 9.998958 
59 | 8.841774 | 9.998940 


Go |8.843585-1 9.908par 
* Co-fine | Sine 


Degree 86. 
sos 


eee er TY 


Degree 4. 


Sine 


tox Aha BW vO nlol = 


Qa 


Co-fine 


98505 


9+998795 
9.99878 5 
9998776 


9.998756 |. 


929598757 
9.998747 
9.998738 
9.998728 
9. 998718 
9.998708 


8.3 9.998599 


9-998689 
9.998679 
9.99866 9 
9.998659 
Sine 


Tangent ’ Co-T ang. 
1.155355 | 60 
11.153545 
11.151740 «68 


‘TI.149943 
TL148154 


pee ck 
T1.144697 , 


— eee 


8.455493 
8.857171 


Sta02'| 114118798 
f 116117131 


Co Tang. 


Degree 85. 


11139314" 
114137597 } 


f 11.132368 » 


422128936 49 


J C1.1163815 


TIL.I10524 
J£1.108883 


59 
57 
56 


11.142829' 
11.14.1068 3 


E1.135827 | 49 
11.134074° 


, 47 
116130649 46 


[1.427239] gas 
11.1259530 | 

{1.123838 | a 
11,122151 
LI.120471 


4l 


ieee 


1I.315470 


LL.TI2167 


[1.107258 
11.105634 
ergo 10 | ae 


Tangent | My 


32. 
31 


an eae 


—— 


of. 


Degree 4 


1; Sine 
8.81633 


8.895246 
3.397342 5 
899432 
8.901017 
8. 36902596 | 


8.905736 
B907 297 
8.908353 


Co-fene 
9.9 9. 998559 
9993649 
: 9.998539 
9.9935 29 
9. 993519 
9.993609 


8.904159) 9.998599 


9+999539 
9.993578 
9.993568 


ania Co Tang. 


8.895930 


———— sing 


|8.897595 
|8.899202 
8, y02803 
| 8.902393 
|3:9 .903937 
'8.995570 
8.907147 
8.993719 


TH, TI, 104016 
It,102408 | 
II.100797 
1I.099197 
11.097602 
11,096013 


11094430 


11,093853 
11,091 28; 


§.910235 | 11089716 


i }-LO404 6.998558 | , 


8.911949 
8.913488 | 
915022 
8.916550 
8. z er 


g. 
5I at 8.5 927i ce 
52° 8.928587 
53 8.930068 
| ri 8.931544 | 
, 8.933015 
e 8.931481 
57 8.935942 
(453 8.937353 
423 8.938350 
62. 8. 949298 
Co-fine 


9-998543 | , 
9.998537 
9.998527 | 
Ge 998516 
9-998 506 
9.998495 
9.993435 |, 
9.993474 
$-993454 1; 


ates 9.593453 


9.993442 
9998431 
9.998421 
9.993410 || 
9.998309 
9-998393 
9. 998377 | 
9.998366 
9-998355 
9-9983 14 
Sine 


: 3.911846 
8.513401 


8.916495 
8.918034 


18, 919868 lay 11080332 
8.521095 | 11 thoptogs 
8.522519 | 11.077 


8 924136 
8.925649 


8. 8.928658 
8.930155 
8.931647 
8.933134 
8. 8.934616 
8.935093 
8.937555 


8.939032 | 11,05096 
8.940494! 11 ee 
8. 3.941952] 11.058 8048 


Co-Tang: 


art eee Pa ee "8 §. 


ene 
| 


ig, 8.927156 | Ir 1072344 


| 


11.0865,9 
8. 914951 | 11.085049 - 


11.0841 85154 


11,033505 
11.031g60 


Il pile ns 
11.074351 


11.071344 
il oe 
11.068 33 
11.06. 
11 toeeses 


1 1.963907 
rte rma 


| eorfiae | Sine 1 Co-Tang-| Tangent hit M 


le pene AN oO 


E 3. 


Sine 
Reasons 
_ 8.941738 


8.943174, 


- | 8.944606 
8.946034 
8.957456 


8.958814. 


8.950287 
8.951696 


. Degree 5: 


Co fine 
9-998344 
92998333 


9:998322 | 
9-998311 |. 
9-998300 | 


9998289 


9-998104 


9.998092 
9. Bo8o%0: 


1 9.998963 


9.993056, 


| 11.058048 
11,0565956 .- 


11.0551 48 


.11,053705 
‘T1205§2266 
11.050832 
pE1.949403 
) 116047979 
1.046559 


1.945144 
11043703 


(11.042325 
PE 1.040995 
(11.039527 


1.038134 


11.036746 
11.035361 | aa 
11.0330981 


{1.032605 


FIT.031234 
11639867 | 40 
1.028505 | 


11.027145 


11.025791 | 
11.024440 |: 
‘11.023094 


{1.0217 2 
[1.020414 


3 


Degree 5. 

My Sine | Ca. fine’ | Tangenc Co Fang. 
30 Ssis73 9. 937998 | 85 8.58 533577. T1.01¢ T1,010423 
3 8.584859 | T1.01stol 


1 | 8.982383 | 9.997984 
oe 3.934189 Is. 997971 | 8.986217 | 1101378. 
33 | 8.935491 | 9.997959 | 8.98 7532 | 11621246 
34] 8.78578) | 99979 47 | ‘er 983842 IL.o11153 
35 | 8-98 1083, 9.997935 | 8.990149 | 1.009851 
4 34 8.985: 93:9274,1 9 9.997922 | 8.99l45L | 11. 008649. 
37, ppeosen. $787 , 94992759 11.0072 50 
331.8 g 291943) 9-997 38 8.994945 |.11.205955 
39 | 8.99322 | 2.9978 85 8.99 5337] 11.004653 
-|.40 B.9osi97 (6 997873 8.506 +24) 11,003376 
41.| 8.995763 | 9.997860 8.597908. 1.002692 
“42 81597036 9. -997847 | 8.999188.) 11.000812 
43 Brgatzos 9.997835 9.002455 | 10.999535 
44 8.999550 | 69978 22 | 9.001738 | 
45 8.9008: 6 S | 9.99739 92203907 10.99699 | 
145 9002959 | 9.997797 9.004272! 10. 0.995728 
147 | 9.003318 | 9.997784 9.005534 | 10.994466 
143 | 9.00 4553.1 9.997771 ] 9.006792.) 10.993208 
49.) y.005895 | 5.997758) 9.008047 | 11.991953 
| 52 | 9.907244 | 9.497742 | 9.029298 | 10.990702 
51 | 9.008278 | 9.997732} 9.010546 | 10.989454 
1,52:! 9.009510| 92497719] 9.011790 10.988210 
53 9910737 | 9.997796 | 9.01.031 | 10.935969 
541 9.011952! 9.997693 | 9.714258 , 102985732 
55 9-013182 | 9.997680) 9.015502 10.984498 
p30 9:014399 9+997657 §-015732 | 10.983268 
4 91015513 | 9.99755." 9.017959 | 19.982041 
8 9.016524 } 9.997641 | 9.019133 4 10.980817 
59). 9.018031 [2 1997523 9.020403 10.979597 


10.998262 


9019235 9-997 8.34 | 9.021520 | 10.978380 | 
Co-fiae | Sine | Co Tang. Tangent 


. seres 84. 
Kd. 


M ‘ 
_© { 9.019235] 9-997614 
9.020435 | 9997601 
9.021632! 9.997583 
9.022825) 9997574 


© 
tT 
2 
3 
4 
~3 | 2025203) 9.997548 
6 9.026306) 9.997534 
. Z | 9027567! 9.997520 
8 9.028744] 9.997507 
9 9.029913} 9-997493 
20) EM ON9T 2297489 
II | 9.032257) 9.997466 
12) 9.033421! 9-997452 
13 | 9.034582: 9.997439 
14 | 90357411 9.997425 
[35 | 9.036896 9997411 
£36 9.038048) 9.997397 
17 | QO39197{ 9.997383 


21 | 9.043762) 9-997327 
22 | 9-044895 | 9997313 
23 | 9.045026! 9.997259 
24! 9.047154! 9-997285 
25 | 9.048279 | 9.997271 
26 | 904.9400 |.9.997256 
27 | 9-050519 | 9+997242 
28 | '9.051635 19.997228 
29 | 9.052749 |9997214 
3° | 9.053859 | 9.997299 
Ce-fine | Sine 


Sine | Co-fine 


9.024016] 9.997562] | 9.026455 


\| 


18 § 9.030342] 9.997369. 
19 | 9.041485] 9-997355 | 
20 | 9.042625] 9-997343 | 


Degree. 6. 


Co-Tang. 

10.978380, 60 
10977166 | 59 
10.975956 | 58 
10097 4749 | ST 
10.973545 | 56 
| 9027655 | 10.972345 55 
| 92028852. 10.971148 | 54 
| 9:030046 F 10.959954 | 53 
9031237 
Nati take 
92233609 
9+034791 
9235989 
9037144 
92035316 
92239435, 
9-040551 
9.041813 
$:042973 
92044130 
9.045234 


Tangent 
9.02162) 
9022834 


9.024044 
9.025251 


10957575 | 51 
10.965391 |! 50 
10.965209 ! 49 
10.964031 43 
10.96 2855 } 47 
13.961684 ! 46 
10.950505 | 4s 
106959349." 
10,9818) “ 
10.957027 
10.955870 
10.954716 
9-046434 } 10-953556 
19-0475824 10952413 | 
| 96°48727 § 10 951273 
9-049869 $19-950831 
$2051 0c8 ; 10.953992 
goes 10.9$7855 
#2532771 10.946723 © 
9.054408 | 10.945592 
9-055535 | 10.93.4385 
9:056540 | 10.943340 


Co.Tang.| Tang. | 


erent LER OE De cesnceeinill 


Degree 83. 


+ 


\ 


? 


10.963763 | 52. 


pa na ETT ST LIS a a ° 


OS RR a NRE A ET Se 


Sine 
9.053859 
92054955 
9.056071 
9.057172 
9.058271 
| 9059367 
9.060460 
9.061551 
9.052538 
9.06 3723 
9.05 4805 
9.065885 
9.065962 
9.068036 
9-05 9197 
9.070176 
9.071242 
9.072396 
92073366 
9+074424 


50 | 9.075480 


9s ees 3 
9.0775 
9. phat lo 


9.079576 


55| 9.080719 


9.081759 
9.082797 
8 | 9.083832 
9.084854 
60} 9.085894 
| Co D fine 


Conf 4) fine 


9.99 9997199 99 
9.997185 
Os 9971 7O 
G+997156 
9.997141 
9:997127 
9. 9971 12 
9-997 08 
9997033 
999706 

2:997053 
9-997039 
9997024 
9.997009 
9998994 
9995979 
9995954 
9995949 
9.995934 
9995919 
9.996924 
9.996889 
#2 pak 


9 ae 
92996 
9-996812 12 
9-995797 
9945782 
9:995766 

9998751119 

~ Sine 


_ Degree 6. 


Tangent 
9.95 9.056630 
9.057781 
9.058500 
9.060016 
9.081130 
9.062240 


§.06 3348 
9-054453 
9+065556 
9.066555 
92067752 
9.068547 


90°7 2113 
9-973197 
9-074278 
9+275356 
9076432 
9:077 505 
9.078576 
9:07 9644 
9. peach 
9.03177 
9. 9.082853 
9.083891 
9.084947 
9.085999 
x 1087050 
9.088098 
9.089144 
Co-Tang 


Degree 83. 


94059938 oe 
9071027 


Co-Tang. 


10+943340 
10.942219 
10.94.1100 
10.939984 
10.938870 


10.937760 


10, 936552 
10+935547 
10.934444 


10.933345 | 
1093224 


10+931153 
10.930052 
10928973 |. 
"10927887 

10, 925803 


10,925722114 


10,924644 
10,923568 
10.922495 
106921424 
10.920356 
10.919290 
10.919227 
10.917167 
10.916109 


10,914,000} 
10.912950 
1o.gIIgo2 


0.910356 9 
Tangent.|| vm 


we tO bo 


— Degree 7. 


Ca fite_| | Tangent) Co-Fang. 
9-956751'1 | 9.089144} 10.910856 60 
9-996735 1 | 9.090187 |10.906813" 59 
9:996720 | | 9.091223 }10.903772. 58.) 
9996704} + 9.092266 |10.907734 . 87]. 
9996888 t | 9.053302 |10.905698 56 
9-998573 } | 9.094335 |10.905664' 55 
9-996657 | 4 9.095367 | 10.994633! 34 
9.996641 hese 10,903604 53. 
j 


9092024 
We Ble TA 
HOY gil 
| 9.095056 
TO} 9,096.62 
9.097065 
9.098066 ' 
3} 9.09998 5 
‘| 9.100062 
9s10T 056 


9+C97422 | 10.902578 52 
9.098.446 {10.901554' 61 
| 9099468 | 10.900532 50} 
9-100487 | 10.899513! 49 
9+101504 | 10.8934.96 | 48. 
9102519 |10.847481| a7 
9.103532 | 10.896468: 46: 
91104542} 10:895458) gg 
9.105550 | 10.894450! 44 
9.106556} 16.893 444 43 
9107559} 10.892441} "49. 
9-108560) 10,891440) 41 
9-109559) 10.890441| go}. 
9.110556] 10.889444 39} 
“QLI1§5T | 10.888449 38 

9.112543 | 10:887457 | 27: 3 
92113533 | 10.886467 | 26 

GL T4521 | 10.885478:] 36] 
9-115507 | 10.884493 | 34] 
9s115491 | 50.883509 Fs é 
9-11 7472 | 10.882528 321 
9.118452 | 10.881548 31]. 
9.119429 | 10.880571 | 30] 
Co-Tang'\ Tangent | Mm} 


Degree 82. 


9995573: 
9996562 
92996546 
92998530 
2-99051.4 
 F 9.102048 | 9.996498" 
9+103037 | 9.996482 

| 9-TO4025  9+996465 
9105010 | 9-995449 
9.105992 | 9+996433 
9-106973 | 9:996417 
| 9107951 | 96996400 
9.108927 | 9.996384 
9109901; 9.996368 
9100873"! 91996351 
9111842 | 9.995335 
Gel 12809 | 9.996318 
-| 9.113774 | 9.996302 
9114737 | 9.996285 
30 9.115698 9.996269 
Co fire Sine 


a a 


Z Pe ee ee 


Se ys wees wee 


Sine 


9115698 | 
9.116656 | 


9.327060! 


90127993 | 


1 9.128925 | 


9.129854 | 


Degree 7. 


Co- fine 


9.996269 
0. 956252 
92996235 


9.996218 


9+996202 


9996185 
9-996168 | | 
9990152 

9970134 
| 9-996117 


9.996100 


9.996083 f 
9 995066 | 


9996049 


9996032 | 
9995015 |: 
| 9-9959981- 
9.9959 0. ; 
9-995963 | 
9-995945: 
1 929959235 


9-995911 


9.995854 | 
9.995876 | 


9°995859 


9-995841 


9-995825 
9.995806 


| 92945783 


9995770 


5-| 9°995753. 


' Sine 


Tangent 


| 9119427 


9.120404 
9.128377 
| 9.122348 


! 10.87.9595 


Co-Tang. 
-10,880571 


10,878593 


ee hope 
3 


10.8766 

10.8757:6 
10.874751 
I 0.873789 
16,872228 


>} 10.871870 


10,870513 
10.85995 

10.86 se 
10.868056 
10,8671 07 
10.866161 
10,86$216 
10.864274 
10,853334 
10,36239 

10.86146 g 
10,86063 4 
10.8595 51 


10-858660 1 


10.857731 
10.856884 
10.855§879 
10,854 955 


> 1 10.854035, 
| 10,8531Ts | 
-| 10.8521974 


“Fangent 


Zlowrnweluan aol 


Degree 8. 


Co-fine 
9995753 
90544453 | 9-995735 
9+145349 | 9+995717 | 
9+146243 | 9-9956 2° 


: Tangent; Co-T, ang. 
9.147803 | 10.852197 


gy. 148718 | 10.851282 
9.149532  10.850363 | 58 
9+159544 | 10.849456 | 57 
1} | 9-151454 | 0.848546 | 56 
9.152363 | 10.847637 | 55 


Sine | 
9443999 | aid 
59 


io 


9.152451. 


9-1 53339 
9.154208 
9.155082 
92155957 
9.156830 
9.157700 
90158569 
9.159436 
9+160301 


01 62052 
5.162886 
92163743 
9.164600 
9165454 
9.166307 


| 9.167158 


216800 
9.168856 


Ce fine 


GI6LIO4 


| 
| 


9.169702 


9.995620 
9995610 
9995591 
2975573 
19995555 
9.995537 
9-99551y 
9-995501 
92995584 
9.995454 
| 95995446 
9+995427 
9995409 
9995392 
9-995372 
9°995353 
9995334 
93995316 
9:995297 
9.995278 
9+995260 
9*995241 
9995222 
90995203 
Sine 


92153269 
9154174 | 
9155077 
9.155978 
9.156377 
9157775 
9.158671 
92159565 
9.160457 
92161347 
92162235 
9.16312 
9:16400 
9.164892 
9:165773 
92166654 
9167532 
92168409 
9+169284 
92170157 
Gel 71029 
9.171899 
9172767 
9173634 
9174499 


— 


| 10:836877 


Co-Tang. Tangent 
a. | rar ake ie 


10,846731 
10.34.5825 
10.84.4923 
10.844022 
10843123 
10.84.2225 
10841329 
10.849435 
10.83.9543 
40839633 
10.837764 


10.8359092 
10.835108 ; 
10.834225 
10,833346 
10.8 32468 
10.831591 
10,830716 
10.82.9843 
10.828971 
10828701 
£0.827233 
10.826366 
10.825501 


Degree 8. 
M ! 
mila _ Sine _ Co- fine Tanger Co-Tang 

| 30 | 9169702 | 9.995203 ee pn te 
32 | 9.171399 ie gt | | 97475362 10,824638 | 29 

33 | 9172230 | 9-99 ak 92176224 | 10,823776 | 28 

, 34 | 9473070 estan 2: 9-177084 | 10.822916 | 27 
| 35 | 9-173908 9.995108 Gervaese ar ince 26 
| 36 | 9.17 sossce | | oo 0.821201 | 25 
36 | 17a Tas | 5995079 | | Hi zos5a | SeBaesas | Be 

38 | 9.176411 | 5.995061 Aya ey 10,819452 | 23 

AP 9.178072 | 9.995912 oittaose ai A 21 
A1 | 9.17890 | 92994002 72193060 | 10.910940 | 20: 
42" vite oer 9.183 907 | 1.816093 | 19 
| 43 9.180551 pelea ea ee 10.815248 18 
44 | 9.181374 | 9.9949 5 | | 9.185597 | 10.8. 4403 | 17 
big Por tsetse ter toa 4 10,81 3561 | 16 
be a Saeed | peated 9-187 280 10,812720 15 
47 era (aera 9188120 Pe Pe 14 
43 | 9.184653 1 9. 2105957 | 10011042 | 1 
49 oe aaelaeaats 9.189794 10,810206 2 
50 eiOdoRa he. onai8 9.190629 | 10.309371 | 11 

ag Orn rea eer 9191452 | 10808538 | 10 

52 Abt (oe pe er hw 9.192294 iy A by "9 
53 | 9.188712 ALA G # taken 10806875 | 8 

54 | 9189519 rh ta 94193953 110806047} 7 

55 | 9.190325 Beton 9+19478@ | 10805220} 6 

oe Sere reer 9-195606 | 10,804394] 5 
ig RS Ne AR CAB cto tne 4 

58 | 9.192734 4 9-944560 9.197253 | 10.802747 | 3 

29 | 96193534 a oniK “a 9.198674, | 10801925] 2 

Pa RAAT EAa byccr ne Farstons oy Oh ibe Bp 

heehee 5 ay 9-199712 | 10.8¢0287] 0 

e | . Sine '|Co-Tang.| Tangent | M 


Degree 81. 


M{ Sine | Co fim] Tangent i Sd 
9 1.9.194332 9994629) 9.199712. 10.80 887. 60 
9195129 | 9499460) | 9.290529. T0.793470 | 59| 
9.195925 | 9-994580} | 9.291345. 10.799955 | 58:1 
9.195718, 92994560") | 9-202159  T0.7973841 | 57 
4.1 9.197511 | 9+99454Q! | 9.202971. 10.797929 ' 56 
| 9.198302 | 2994519 | 9.203782\)'10,796218 55 | 
r 19 TOGO9T | 9994499} | 9-294592. 10.795408 | 54 | 
9.199879 | 9594479] | 9.295490 | 10.794600 53 | 
PROSE + SAS 9-206 207 | 10793793 | 52. 
9.201451 9994438; 9.20701 3 | 10.792987 | 52 | 
0 | 9.202034 | 9:9944T8; | 9.207817 | 10.792183 | 50 | 
| 9:233017 | 9-994368) | 9.208619. 10.79138r | 4g 
2 | 9.203797 94994377). | 9-209420 | 10.790580| 48 
‘195204577 | 9+994357): | 9-212220., 1.789780 | 47 | 
“9.205354 | 9°994336 9.211018 | 10788982 46 
9.206130 | 96994316 9.211315 10.798135] 45 
1 9.205905 | 9.994295] | 9.212611-}-10.787389! 44 
9.207579 | 9+994274] | 9.213405 | 10.786595 |-43 
9.208452 | 9-994254| | 9.214198.) 10,785802 | 42: 
92209222 | 9+9.94233p | 9-214989 |: 10.785014 | At 
9209992 | 91994212} | 9-215780 | 10.78 4220] go | 
9210760 | 9-994191] | 9-216568'| 10,783433) 39.1 
9.211526 | 9.994171] | 9-217356 | 10.78 2644! 33 | 
9.212294. | 9.994150] | 9-218142 | 10,781858| 37° 
9.21 3055. $-994 129) 9.219926 | 10,781074! 36 
9-21.3818 | 9-994108} | 9-21 9710 | 10,780230! 35. 
'9-214579 | 9.994087} | 9-220491 | 0.779503) 34. 
9-215338 | 91994066} | 9.221272 | 10,778728) 33 
Ge21SO97 | 9994044] | 9.222052} 10.777948] 32 
(9.216854 | 9.994022) 4 9.222830.) 10:777170) 31 
|}9-2175-9 | 94994003 } | 9.223607 | 10.755353) 30 
M 


' Co: fine |, Sine «} 


Degree 9. 


Degree 80, 


Co Fang.|: Tangent 


serra 


—_—_. 


9:21 7603 | 9.993093 | | 9.223607 | 10.775393 | 30 

9-218 353 | 9.993982 || 9.224382| 10.775618 29 | 
32, 9.219115 | 9.993950] | 9.225156 10.774844! 28. 

9.219863 | 5.993939 | | '9.225929| 1.774071 


9.220518 | 
9.221357 
| 9.222116. 
9.222361. 
9-223 505 
9+224349 
9225092: 
| 9-225833 
9.225573 
227311 
sab as 
y-228784 
9+229518 
9-230252 
9.230984 
9.231735 
92324441 9.95 
9.233172 
94233899 
|| 92234925 
92235349 
55 | 9-236073 | 9.9 
9.236795. 
| 9.238835 
9.238952 
9.239570 


ee 


Co bine 


9993918 
9-993897 
9.993875 
9.993854 
9-993832 
G-993311 
9:993789 
9:99 3753 
9°993746 
9993725 
9+993703 
94993681 
9+ 993650 
9993638 


Degree 9. 


Tangent 


9.226704, 
9-297 471 
$.223240 
9; 223007 
9+229774 
9-230539 
9+231302 

-232055 
ape? 


9+234345 
9-235103 
9.235859 


92236514) 


9:237358 


9.239622 
9.240371 


9.241118: 


9241865 


“joven | len fk 
9+243354 


9.244097 


9244839, 
9245579) 


/10.767174| 1 
9+233586 | 


- 10.762532 
9+238 120} 
9.238872 


Co-Tang- 


27 
10.773300 / 26 
10772529 25 
10.771760 24 
10.779993 | 23. 
10.770225 | 22 
10.76 9461 |2t 
10,7586 98 


10.766414 
10.755655 
10.764897 
10.7541 41 
10,75 3386 


10.761880 
10.761128 
10.760378) 
10.759629| 8] 
10.758382} 7 
10.758135] 6 
107573995 
10:7§6646 
10755 903 || 
10.755167 || 
10.75.4421 |) 
10.753684 


Degree 80. 


| Te) 


‘oO oONI] alreweololZ 


Sine 
9+239570 
9.210385 
9.2401 OT 
9241314 
9.242526 
94243237 
9+243947 
9+244656 
9+245363 
90246070 
9249775 
96247478 


9.248188 


9-248883 
924.9583 
92240232 
9.250980 
9.251677 
9.252373 
9.253057 
9.253761 
9.254453 


| 9.255144 


9.255834 
9.256523 
90257211 
9.257898 
9.258583 
9+25926 


Co- fine 
9+993329 
9993397 
9.993234 
9.993262 
2993749 
9:993117 
9-993195 
9+993172 
9993149 
9993127 
9-993 104 
9993011 
9+993059 
9+993036 
9993913 
9992990 
9992957 
9992944 
9-992921 
9.992898 
9992375 


9.992852} 


9.992829 
9:992805 
9:992783 
9992759 
9:9927 36 
9.992513 
92992690 


9+260533 | 9992666 
Go fine | Sine 


Degree 79: 


) 


Degree 10, 


Tangent 
9-246310 
9+247957 
9-247794 
9.243530 
9-249254 


9-249998) 


9259730 
9-251461 
9.252191 
9-252920 
9.253648 
9-254374 
9.2552°0 


1 9.255824 


9.256547 
9257990 
9.253710 
9.259429 


9.260146 


4 9426086 3 


9.261578 
§-262292 
se 
9+203717 
9.254.428 
9+255138 
92265847 
94256555 
9+267251 
9.287957 
Co-Tang 


Co-Tang. 


10.753681 
10.752943 
10.752206 
10.751470 
10.750736 
102750002 
10.74.9270 
10.748539 
10.747309 
10.747080 
10.74.5352 
10.74.5626 
10.74.4900 
10.744176 


10.743453 | 46 


10.742731 
I0s742010 
10.741290 
10.740571 
10.749854 
10.749137 
10.738422 
10,737708 
10:736995 
10.736283 
10.735572 
10.734862 
10.734153 
10733445 
10.732739 
10.732033 


— ", 


Tangent. |M- 


M 


ee, 


39 9250633, 
ZL | 9.251314; 
32 | 9.251994 9.992519 1} 9+259375 
33 ' 9.252573 ' 95992595 f 9.270778 

94992572 1 9-271479 
9992549 | | 9+271470 
9+9925 25 | 


3A 90253351 | 
35 9.254027 | 


Degree 10. 


Sine { Co. fine 
9992643 


4 


9-25470 
9255373 , 9-992501 
9.266051 | 9.992473 
9.265723 | 9.992454 
9.257395 | 9-992439 


§ 9.258065 | 9.992405 
--9-2687 341 9.992352 


9259402 | 94992362 
92270059; 9-992335 
9-2707 35 5 9992311 


92271400} 9.992237 


8 9.272726 


9. 992253 
G+992239 
9.273383 | 9992214 
9274049 9:992F9O 
9.274708 9.992166 
9+275 367 | 
9.276025 


9.272052 


9.992113 


9.276681 9.992093 | 
9.277337. . 92992259; | 9285258 


92277991 | 94992245 
9.278535 | 9992029 


9:279297  9+991995 | | 9.287301 


9:279948. 9991971 


9.239599 9.991947 | 9.288352 


Sine 


9.992142 | 


Tangent. 
9.257 957 
9262671 


| 94272178 
9-27 2876 
, 9273573 
9974269 
9274964 
, 9275658 
19.27635¢ 
9-277043 
| 9277734 
9.278424 
9279113 
| 9.279301 
t:9,280483 
| 9-281 174 
9.281859 
| 9.232542 
| 9-283225 
9.283907 
9.28458 


} 9.235945 
' 9.296624 


9+287977 


! Co-Tang. 


Co-Tang. 
10732033 
I 0.73 1329 
10.730525 
10.729923 
10.72¢6221 
104728521 
10.727822 


10.727124 ’ 


10.726427 
10.725731 
10.725936 
10.724342 
10.723649 
I 0+7 22957 
10.722267 
10.721 567 
10 720887 
10.7201 99 
10.71 9512 
10.7 13826 
10.7181 42 


10.717458 
106716775 
10.716093 
10.715412 


10.714732 
10.714053 
10.713376 
10.712590 
10.71 20% 
10.711 34 


iN a wi 
Tangent. 


—— 


Co- fine 


Degree 79. 


LS ee eS A SSNS 


| 22 | 9.294658 
23 | 9.295285 


24 9-295913 
23 | $+296539, 
26 1 9.297164 
27 | 9.297788 
: 92934124 
22 | 9.2990 345 
3° || 952995 55. 


Co fine | 


A tS 


Degree 11. 
Mf Sine , Co fue. Tangent 
_£ | 93280599 | 9.991947 | 9.288552 
J | 9.231229 | 9.991922 | 9+285326 
2 | 9-281897 | 9.991897 || 9.239909 
3 [9.252544 | 9.991873 1] 9.290671 
"5 1-9,233190 9.991848 | 1 9.241342 
2 |:9:283835 | 9.991823 || 9.292013 
6 | 5.234480 9-991799 | 9-292682 
"7 fo. 285124 | 99917741} 9-293350 
8 1396235766 9991749 | | 9.275717 
9 | 9.284408. S991 724} | 9.294584 
= | 9:23 2043 | 9.991699} | 9:295349 
TI F 9.237683 | 9.991674. 1 9.256913 
12, |'9.288326 | 9.091649) 9.296577 
13 1928896 1 | 9.991624} | 9.297329 
14 | 9.239600 | 9.991599] | 9.298001 
15 | 9.290235.1 9 991574 fata 
15 | 9.290870 9-991 549} [+ 4299322 
17 | 929150} } 9.991521] | 9.299980 
18 1'9.232137.] 9.991498] , 9.300538 
19 | 9.292768 i 9+991473 | : 9308295 
2° | 2223399 | 9.991445) | 9.301951 
21 | 9.294029 | 9.991422] , 9.302507 


9+9913.97 | { $+303251 


9991372 | | 92303914 
9:9ILZ4G) | 9:304567 
9-I91Z21 | 9.305218 
| 9:995295 | 19305857 
9:99 { 270 ; 930551 re) 
Y991 241} 90307168 
9°991218 9.207316! 
991193}  9-308.163 
sine . (Co Tangi 


Degree 73. 


Co-Tang. 

10.711348 | 6 
10.710574 | 59. 
10.7 10001 | 58 


10.709329 | 57 
10.708668 | 56 


10.797987+| 55 


10.707 318:! 54. 


-10.706550} 52 


10.705.98 | 52. 
15:705316} 51 
1067046511 50) 
10.703987! 49. 
10.7033 23 43 
10.701 999 46: 
CLE AS 
10.700678 !44 
10.700029 43 | 
10.699362; 42. 
10.69 105] 41 
10.698 349' 40 
10.697393 | 39 
pte 28: 
10.5960 5|37 
10,595423 | 36 
10.69.4782 { 35. 
10.494131 34 
10.593481 1 33 
10,62 332] 32 
10.592154 | 31 
10.591 537 | 30 
Tangene |M 


Degree 11. 


Sine | Co-fine {| Tangent 

: 9.30843 
9309109 
9+399754 
3} | 92310399 
cS 
| 


9311685 
9-312327 |. 
9.312968 } 
9-3.13608 
9.314247 
9.314335 


10.585753 21 
'10.685116 ; 20 


—. — 


roetstal| 19 


3 9.306430 9.9909-8. 
. 1 9+307041 | 9.990882 
92397550; 9.990855 
9+308259 | 9.990829 
9:308867 | 9.990803 
9*3°9474 | 9.999777 
92310080 | 9.990750 
9+3105 85 | 9.990724, 
9+311289 | 6.990697 
9:311899' 9.990571 | 


9-315523 
19:316159 
9 +316795 
9+317430 
9+3 48054 
9-318697 
9319330 
9-31 9961 
90320592 
9.321222 
9.321851 


10.683841 } 18: 
10.633208 * L7 
10.652570 ‘16 
10,681936 , 15 
10.681303 | 14 
10.680570 : 13 
10680039 1125 
10.679408: 11 
10.674775 Io, 
10.$78149 | 


52 9+313097) 9.990618 |) 93322479 | 10.6775 21 

53 9.313698! 9.990591 | | 9.323106 | 10.676844} 7: 
54) 9°314297 9.999565} | 0.323733 10.676257-} 6 
55] 9314897 9.990538 | | 9.324358 |:10:575642} 5 
56] 9-315495 9.490512} | 9.324933 | 10.675017} 4 


9316092 9.990486 
9+316689 - 9.990468 
59 | 9°317284 9.990431 


9.325607 | 10.674393 ; 3 
9-326231 | 10.673769; 2 
9.326853 | 10.673147] 1 
_ | 9:327475 | 10.572525 + 0 
-' Co.Tang.| Tangent. |M 


S90 | 9:317879 9.y90404 
Co fine | Sine 


Degree 78. 


ae 
3 


en 


Degree 12. 


} 
i= 


Xo con lke usa iG 


9-321430 


9.322019 
fi 322607 

9.323194 
he 9:323786 


9324365 


——_ 


| Qe goers 
9.339753 
9.331323 | 5 
| 92331 90% 
9.332478 
9. 333051 
9.333524 
9334195 
z 334756 19 

9:335337 


“Co-fine 


Co fine 
91990404 
9-999377 
9-990351 
9950324 
9990297 
9.990270 
4.990242 
9.990215 
9.990183 
9GG7IGL 
PeDZOLI4 
9-99OLO7 
Pe 9YOOTS, 
9990052 
9-990025 

9:959997 


9. 939749 
9.939721 


9.989693 
Q: 68 65 5 
9 935657 

9.98 9609 
9. 9.989531 


Sine 


a 
: 


i 


eee 


Tangent 


9.327 175 
9.328095 


92328715, 


-329334 

9.329953 
92320570 
9.331187 
9-3 3180 
9.33241 


9332033) - 


9333646 


9334259 


9+334871 

9.335482 

=335093 

9. 9.336702 
9337311 

9.337919 


Co-Tang, 
1016725 25 
10, 19.6715051 5 

10.671285 8 
10. 6705 66 i 57- 
10670047 | 56 |} 
10.659430 55 
10.668813 | 54. 
10.6681 97'| 53. 
10567582 | 52 


60 


(10.666957) 53 


Io. 10,666 354} 59 
10,65574 1 49 
10.665129}4 
10.664518 | 47 | 
10.$63907 46 
10.653298 | 45- 
10 10.662689 44 
10.662081 | 43 | 


8527'| 10-651473 | 42 
6.339134 | 10.660857 | 41 


9-339739 12 
9-340344 | 
9-340948 | 
9.341552 


9-342155 | 10-557845 


10. 660261 49° 
10659052 38 


10.468448 a 


9+ -342757 Be 10.657243 3F 


9s 9-343353 | 


9+343953 | 
9344558 | 
9.345157 
9-345755 


Co 0 Tanz 


10.556642| 34 | 
10.656042 ! 33} 
10.655442 | 32] 
10.654843 Eb \ 
10.654245 | 3°] 
Tangent. M | 


Deeree 77. 


9+3 35337 
94335928 
9+336475 
3 | 9+337043 

96337610 

9:338176 

9+333742 

92335305 
1 9-339370 | 
9340434 
9340996 
94341558 
9. 3421 I9 
9+342679 
9+343229 
9:313797 
9-344355 
9 44912 


9+347687 
9.348240 
9+ 348792 
9.345343 
9- 349893 
9+ 350443 
9+350992 
9351540 
9.352083 


| Co fine 


Degree 12. 


M, Sine\ | Co fine 


9 989533 
9.939553 
9489525 
9-98 9597 
9939459 
9989440 

9989413 
9-989384 

9+939356 

‘9s 989328 

9.985299 

9.989271 
| 9: -789243 
9989214] | 
ke 98 985 
92979157 
9.989188 


9-34545y (9.98 
G-345024 | 
aie S 
92347134 19. 


~ Sine 


| Tangent 
2345755 


§-345 353 
9+345949 


9347545 


| 9348141 
"9+343735 
|9-349329 
199349922 
9-350514 
1 9.350106 
aby hce 
| 90352297 
92352376 
9 +353455 
a aeAgts 
9+ 354544 
: he 355227 
Ge 355812 
9s 35539% 
9: 359932 
9.357556 
9.358149 
a. 358 ae 
935935 
9-359893 
92390474 
9.361053 
9.351632 
| 9 362210 
9352787 
9.363354 
Co.Tag. 


Co Tang. | 
10.65.4245 
19.6 53647 
106653051 
10.652455' 
10.651859 | 2¢ 
10. £O%0 342055 25 
10. 550571, 24 
10. 650078! 23 | 
10. 549336" 22} 
10. $488 94! QL 
10. 10.648303 | 20 
10,647 713) 19 
10,9471 24! 18) 
10.545535! 17 
10. 545947 | 
10.645350 15 


ee eS 


10.644773 
10.644187 
10.643502 
10,6 43018 
10.642424 
10.541851 
10.641259 
10.540687 
[0.540107 } 
10.53 9525 ae 
10. 538947, 
10, 633359 ' 
10637792 
10.6 37 213° 
12.536535 0. 
Tengenct. i M 


9 


_ 
4 
=) 
2 
I 
oO 


Degree 77. 


oe #. 
— 


M,_S.ne Co fine {| Tangent { Co-T ang. 
(2493520393 | 5.588724 |] 9.363363] 10.5 66,61. 
1 | 9352635 | 9.933695 || 9.363940 } 10.635069 
21 9.353181 | 9.988566 || 9.364515] 10.635485 
3 | 9*353726 | 9.983636 | /"59.365090'| 10.634910 
4 | 92354271 | 9.938607 || 9.365654 | 10-63 1336 
~3 | 9.354185 | 9.988578 || 9.355237 | 10.533753 | 55 
6 | 9+355358 | 9.588548 || 9.356810 | 10.6331 40 
7 1°9+355901 | 9.988519 || 9-367382 | 10,632518 
8 | 9.356413 | 9.988489 | | 9.357953 | 0.532047 
9 | 92359984 | 9.958460 | | 9.36852) | 10.631475 
Sey act oen |e k 3071 eso zest | beageae 
111 9-358¢64 | 9.¢88401 936956 3 | 10.5303 37 
12 | 9235: 603 | 9.588371 || 9370232 |10.629768 
131 9-359141 | 9.988341 || 9:370799.| 10.629201 
14 9359679 9.988 312 30371367 10.52 633 
A Pees nash 8 as a detacd| 0 Tins LEB Meret 
16 | 9.360752 | 9.938252 || 9.372499 | 10.627501 
17 | 9.364287 } 9.583233 || 96373054 | 10.625936 | 4 
18 1 9.361822 | 9.988193 || 9.37362y | 10.626371 
Ty Pre 96983163 || 9.374193 | 10.625807 
20 | 9.362839 9-983133 9374756 | 10.625244 40 
21 | 9.363422 | 9.988103 | | 92375319 | 10624631 
22 | 9.363954 | 9.983073 | | 9.375881 | 10.624119 
23] 9.364435 | 9.988043 | | 9.375442! 10.523558 }- 
24) 9.355015 | 9.983013 || 9-377003 | 10.622997 | 3°. 
BS | 9-365346 | 9.987983 || 9.377552 | 10.622437 | 20 
25 | 9.366075 | 9.987953 | 1.9.378122 | 10.531878 
27} 9.366604 }.9-937422 |] 9.378681 | 10.621319}- 
28 | 5.367132 | 9.937892 9379239 | 10.62¢751 
29 } 9367659 19.987362 || 9.379797 | 10,620203 
30 | 9.358185 | 9-987982 || 9.380354 | 10.61 9646 
| Co-fxe J Sine | ;€o-Tang} Tangent. 
ELE I ET TT, 


Degree 76. 


Degree 13. 


Snel 


__ Sine . 
3D 9 9-308185 
31 9.368711 | 
132 | 9.369236; 
33 | 9.369761 
34 | 9.370285 
35 | 9:3708 9. 370808 
95 '9.371330 
37 | 9.371852 


3° © 9.372373 
39 9.372894 
4° 9.373414 
41 9.373933 
42 9.374452 
143 9374970 
44° 9.375487 
45 9.376003 
46 9.375519 
47 9.377035 
“a8 9.377549 
AI 94378063 
5° 9.378577 
5h! 9.375085 


53 92330113 
541 9.380524 
58 GZ51134 
56 | 9-331643 

9.382661 
59 9-383168 
30 | 9.383575 

Co- Co-fixe 


52) 9.379501 |: 


Co fine 
9-937332 


9.937891 
9-93777 1 | 
9987740 + 


9987710 } 


9-937679 | 
9.587649 
9.98 7613 
9+9387583 
9. 937557 
9.9 rna35 
9.987499 
9s 87455 | 
92587434 
9-937403 
9-937 372 
9.98734 | 
“ 587310° 
9+987279 | 
9-987 248 | 
9.987217 
9-9971 86 | 
5.087155 
9.937124" 
9.987092 ; 
92987061 | 
9.987030 
o" 3686958. 
9986967 
mi 986936 
9-985 504 | 
‘Sine | 


Degree 13. 


( Tavgear, 


9s 9:339354 
3. 330910 
9.381405 
9.382025, 


9:333129 
9-33 3682 
9+384234 
9+384786 
y+ 385337 

9-385588 
94385438 
91385987 
9.35 7526 
9-388084 
9» 388531 
9+389178 
5-9724 
92390270 
9.390815 
9.391350 
‘92391907 
19+392457 
9392989 
9-393531 
$+394074 
9-394514 
94395154 
9.395994 
9+396 233 
9:3 96771 
Co-Lang. 


ee Baetea 76. 


10,613562 | 19 
'10.613013 | 18 


Co-T ang. 
10.6195 46 
10.619099 23 
10.6135 .44' 28 
10.617989: 97 
10.617 425 | 26 
10.6168 71 25 
10.615318. Out 
10.615766 | 23 
10.615214] 22 
10.6: 4663! 21. 
10.614112 | 20, 


30 


10.612464. 
TO.6161916 
10.511369 
10 610822 
(0.610276 
To, Ph s. 

10,6091 Vir 
10.6085 40 Io 
10.66 8097 9 
10.607553 
10.607011 
10.606 469 |) 
10.605927 


10. 605385 


17 
36 
TS 
4 
13 
12 


SERS 2 OE hh Com ang.| Taugen |b M 


Degree 14. 


9+385704 
9.387207 
92387709 
9.388210 
9.388711 
9.389211 
9.389711 
9390210 
9.390703 
9-391 206 
9391703 
99392199 
9-392595 
9393199 
9-393685 
9394179 
9+394673 
92395166 
9:395954 
$+3.95150 


“Co fire | 


—— — -_ + 


Yip eee 
| 9-936234 
| 9.586201 
| 9986169 
| 9.586137 | 
, 99861245 
9.986072 } 
9-935039 
9.936007 
9-935974 | 
_ 9-985942 +1 
Sine 


Degree 75. 


Tangent 
99395774 


9+397399 
7346 


\o 


9399455 


1 9#399999 


92400524 
ge 4c1o058 
9401591 
9.402124 
9+4.02556 
92403187 
9403713 
9+404249 
BAe 
§-4.05306 
9-405936 


Qe 4,06 et 


9-406 

9407499 
9.407945 
9.408471 
9.408595 
9.409521 


9410569 
411092 
9411615 
9.412137 
9-41 2558 


Co Tang 


Co-Tang. 


10.603229 
10.602594 
10.602154 


10.601617 |}. 


10.601031 
10,600545 
190.6C00LO 
10.599476 
10.598942 
10.598409 
10.597376 
10.597 344 
10.595313 
10.595282 


10.595751 
10.595222 


10.5946931 44 


10.59 4164 
10.593636 
10.593608 
10.592581. 


10.592055 


10,591529 | 


10,§91001 
0.540479 
10.583954 
10.582431 
10.588908 


10.58838 5: 


10.587863 
ro. 50734¢ 
Tangent 


1M 


30 


Sine 


9.398500 


31 ‘ 9+399287 


1 
' 


9+399575 
9.400052 
9400549 
‘92401035 
9401 520 
Y.402005 
9.402489 
9.402972 
9+403455 
92403938 
99404429 
9+404991 
9-405 382 


45 9.405852 


9+405341 
9.405320 
9+497299 
9.407776 
9408254 
9.403731 
9» {99207 
9.404632 
9410157 
9410632 
GeALL LQG 
9411579 
9+412052 
‘Q.4125 24 
9+412996 

Co Gne- 


Degree 14. 


Co- ene 
9.935942 
94995999 
9+985876 

{ 9+935843 
| 9.988311 
| 9:985778 
9.985745 
9.985712 
9.985579 
9:985645 
9935613 
9.935580 
9985547 
9-935513 
9985480 
9-935447 
94985414 
9985389 
9-935347 
94985314 
9.985280 
9-935247 


9.935213 | 
9.985180} 


9+935146 
9985112 
9.985079 
9.985045 
9985011 
9.984977 


9:934943 | 


Sine 


Tangenr 
9412658 


9413179 
$+413699 
9414219 
9-42 4738 
9+415257 
415775 
9-416293 
9416810 
92417326 
teen 7042 
9-418357 
9418373 
9-41 9387 
9-41 9901 
Test S: 
9+420927 
9421440 
9421951 
9+422 163 
9:422973 
9+423434 
F-42399 
Fe 424503 

425011 
9+426027 
99426534 
9427041. 
9427 547 
9.423052 
Co Tang 


_ Degree 75. 
iB 


Co-Tang. 
£0-597342 
10.5868a1 
10,586301 
10.685781 
10.585262 
10.585742 
10,584225 
10.583707 
10.5831 90 
10.582674 
10.582157 
10.58 1642 
10.581127 
10.580513 
10.580099 
10.589585 
10.575072 
10.578560 
10,578048 
10.577537 
10.577026 
10,5§765$16 
10,576007 
10.875497 
10.574939 
10.574480 


10,573973: 


106573466 
10.572959 
10.572453 
10.571947 
Tangene. 


10 


? 
wm ON OX 


O wp! 


a 


i f 


9-412996 
9413467 
9-41 3938 
9.414408 
9.414878 
9415347 
9.415815 
9.416283 
50416850 
9-417217 
9.437684 
| 96418149 


he w ON Alu pw wrlo|® 


941.9079 
941 9544 
9.420007 
9420470 
9420933 
19 | 9.421395 
92421856 
9-422317 
9+422778 
9242323 
9-423697 
o424156 
9424615 
9.425072 
90425530 
29 | 9.425997 
9426443 
9.426899 


“Co fine 


9.41865 | 


Degree 15. 


Co -fine 


9.584.910 
9+984876 
9.984842 
9+984808 
9:984774 
9.584740 
G- 984706 
9°984672 
9-98 .,637 
9+98.1603 
9-984.569 
9.984535 
94984500 
9+984.406 
9-98.4431 
9.984397 
998436 

9-93432 

9+934293 
92984259 
9.984224 


9.984944 | 


8 | 9.584189 


9.584155 
9. y841 20 
9.984085 
9.984050 
9984015 
9+983980 
9.983945 
9.983910 

Sine 


Degree 74. 


Tangent 
9.423 252 
9423557 
9.429997 
90429506 
9430070 


9442497 
9.44298 


§$ | 10.557911 
Co-T ange 


Co-Tang:, 
104571947 
10.571442 
10.570433 
10.570434 
10.569930 
10,569427 
10.568925 
10.568423 
10.567921 
10.567420 
10.566929 
10566419 | , 
10.565920 
10.565421 
10,564922 


10.564424 }. 


10.563927 
10.563430 
10.562933 
10.562437 
10.561 945 


10.561446| 29 
§| 10.560952 


10.560457 
10559964 
10.959471 
10.55§8978 
10,5 58486 
10.857994 
10+557503 


Tangent 


M oa le Sine 
30/ 9.416899 
31) 99427354 
33; 9.428264 
34.| 9428717 
35 | 2429170 
36 | 439523 
37 | 9430075 
38 | 9-430507 
39} 9:430978 
4o 9421429 
943137919 
9+432328 
9-432778 
9433206 
9:433674 


9 434122 22 
92434569 
9-435016 
9+435462 
92435918 
9. 9-436353 
9+436798 
9-437242 | 9 


$-439572 | 


9439456 
9-439397 
9430338 
Co Co bat 


9+437586 | 
9-439 438129 Se 983022 


Co- fine 
9. 5.983913 
9933875 
9-983840 
§-933805 
9+983770 
9+983735 
9.983699 
9+98 3664 
9- asap 
998359 
9.93355 
- 983523 | 
el 
9. a 
9 PB3AIG | 
9.933380 | 
9.933345 
9+983309 
9-98 327 
9+98323 
9-933202 
9» 933166 
92983130 
993094 
s98soe8 


9982986 


9439914} 9.982950 


9982914 
9.982878 
9 9:982642 |. 


~ Sine 


Degree 15. 


hee nt 


9-442988 


96443479 
9-443958 
9-4444.58 
9+444947 
9445435 


9445923 
9-446411 
92445898 
9: mt 
9-44787: 
> cali 
944834 
9449 25 
9+449570 
92440294 
9450777 
90451260 
9-451743 
9452225 
945 452706 
9+453187 
9.453668 
9454148 
9.454525 
9455107 
9455596 
9.456064 
9456542 
9.457019 
9457495 


Co Tang 


a gree 74. 
Fa 


Co-Tang. 
10. 10.55 7041 
10556521 
10.55603L 
10.555542 
10.55$053 
10.5$4.565 


10,.554077 
10553589 
10.553102 
10.55.2516 
10.552129 | 20 


6 | 10.551644 | To 
10.551159/ 18 
10550674 17 
10,550181 | 16 
10.549706 


10.549223 
10,543740 
10,548257 
106547775 
10.547295 
10.546813 
10.546332 
10.54.5852]. 
104545372 
10.54.4893 


1.544414 
1065439365) 
10.543458 
10.842980 
10.54.2503 
ot tie | Sine 11Co Tang} Tangent, | 


: Pa AN Es 


Sine + 
9.440333 
9440778 
9441218 
9.441658 
9+442096 
92442535 
94.4297 2 
9443416 
9-443848 
92444284 
10 | 9-444720 
r 19445155 
9.445599 
9.446025 
-19+449459 


92447326 
92447759 
5443191 
Ge443623 
9449054 
9449435 
944991 5 
92450345 
9-459775 
92451203 
9-451632 
9.452060 
945248 
9452915 
30 | 9.453342 
4 Co-fine 


9.446893. 


Degree 16. 


Co fine 
a 
9.982805 
9.982769 
9.982733 
9+982596. 
9.982560 
9.582623 


9.982587 


9-9825 50, 
9.932514 
9+982477 
9.982441 


9-5824.04, | 


9-982367 
9.982330 
92982294 
9.982257 
92982220 
9.982183 
9982146 
9.982109 
92982072 


9932035 | 


9.981998 
9.981951 
9.981923 
9.981886 
9.981849 


8 9.981812 


9.981774 
9.981737 
Siue 


Degree 73. 


Tangent 


9.457498 | 


9+457973 
90458449 | 
9-453525 
9-459400 
9459375, 
9.452349 
9.460329 
9.061297 | 
9-461770 
92492242 
92452714 
9.463186 
9.453658 
9464129 
9-454.599 
$- 465069 
92455539 
G+4.6600 5 
9-456476 
92466945 
9.457413 
9.467380 
9.468347 
9.468 14 
9-469 280 


$0.533703 


| 10.§29324 


Co-Tang. 
101342503 
10.§42027 
10,541551 
10.54.1075 
10.54.0500 
10+540125 
10.53965! 
10.539177 


|| 


10.538230 
10.537758 

10537285 | ac 
10,536814 
10.536342 
10.53 5871 
10.535401 
10.53493! 
106534461 
10.533992 
10.5 33523 
at 3 iba) 
106532597 
10.5321290 
10.531653 
16.531136 | 36 
10, 530720 | 25 
10.53°254 | 34 
10.529789 | 2 


£0.528359 | 3a 
10.528 395 130, 
Tangent: |M 


_ Sine _ 


Degree 16. 


Co fine 


904 9+453342 | } 9.981737 
9.453768 9. 9.981699 
99-4541 94. 1: 9.931552 
9454619 | 9.931624, 


Tangent 


Cr 9-47 1605 
5. 472053 
9.472532 
947 2995 


To, 10.523395.} 3 


Coa be 


10,§27931 29 
10.527468 ; 28 
104527005 | 27 


BE AN a | 


34196455044 | 9.931587 | | 9473457 | 10+525543 | 25 
35| 94455169 1 9.931549 | | 22473919 | 10.52508r | 25 
36. 9.455892 | 9.931512 9.474391. 10.525519 124. 
3 9455316 1 9-931A74 | | 9.474342 | 10.525159 | 25 

Br a 6739 9-931435.} | 96475303 | $0.523695 | 22 

9! 9.457162 | 9.984399 } | 99475763 | 19.524237 | 21 
4 9+457594 | 9.581364 | | 94476223 | to. 10.523772. 20 
41] 9.453906 | 9.981323 | | 9.476683 10.623317 | 19 
A2| 9.453427 | 9-981285 | | 9.477142 | Io. 622853 {18 
3) 9-4983431-9-981247 | | 9.477604 | 10522399 | 17 
AS | 9.459253 2 -9812> 9.473049 | 10.521941 / 16 
451 9459534, 9.931371 946473517 10.5 21483 | 15 
46 | 9.460108 | 9- 1.981133 9+478975 | T0.§21025 | 14 
‘47 94450527 | 9-981095 | | 96479432 | 10.520568 13 
a 9.4609 45 | 9.981087 9. 479889 | ro. 520105 
as +4 90461364 | H98L0T9 | | 9430345 | 10.51.9555 | i 

9-461782 9+980980 9.480801 | 10.1919 | 10 
S 9. 90452109 9. 9. 98.9542 E 4812574 10, 10,§18743 
| os 9.462516 | 9-980904.| | 9.481712 10,518288 

9.453032 } 9-930366 94432167 10.517833) 

4 5igs3a48 9-980827 || 99482621 | [0.517379 
33. 9.453854 | 9:980789 }} 9-483075 | 10-516925 
55 | 9.464279 | 9.980750 || 9.483528 | 10.516474 
57) 9.464594} 9.930712 9.493982 | 10.516018 
58 | 9.455108 | 9-980672 || 9.484434 | 10.515565 
59 | 9.465522 | 9+980635 || 9 484887 | 10.515113 
60 | 9.465953 | 94980595 || 9485339 | 10-514561 

Co 1 Co-fise | Sine <1) Co-Tang. | Tangent, IM me | Sine |} Co-Tang. t “Tangent. M 

TERI on Lemma ter ee 930° 


= es 


ee 


9465935 
92465348 
9.466761 
9.467173 
9-467585 
92487996 
9468407 
9.463817 
9.465227 
9455637 
9.480446 
9-470155 
9.471863 
F.471071 
9.471678 
9.472086 
9472492 
9.472398 
96473304 
9473710 


[3 Sine . 


te Peer Cae Segoe a a 


9:474519 
92474923 
9.475327 
9+475730 
94476133 
9475536 
9.476938 
9477340 
9+477741 
9.478142 
| Co-fine 


PHP HIN = 
Pw Ne 1O OC 


9474415" 


Degree 17. 


Co fine 
92980596 
9.980558 


9.980519 
9.980489 


9980441 
9.980403 
96589364 
9.9303 25 
9 930285 


$-930247 


9980208 
9.58016 69 
matse 
9.980091 
Becmins 
9.980012 
9°979973 
9+979934 
9.97 9994 
9.979855 
9979816 
9-979775 
he Ah at 
9°97 9997 
9979658 
gy. 979618 18 
9.979578 
93979539 
9979499 
9°97 9459 
9:979419 
Siue 


Tangent 

| 9.485339 
92485791 
94386242 
9.486553 
9.437143 

| 9-437593 
9.483043 
3 . 3.483493 
9.483941 
9.489350 
9-485838 
Ge: 450086 
9+4.997 33 
9.491180 
9491627 
9492073 
9.492519. 


9493410 
| 9.493854 


Co Tang. 
TO. 10.5 14661 I 


10,514209 
10,513758 
10.5 13307 
10512357 
10.51.2407 
} 10.511957 
10.51.1507 
10.5 11059 
10,510610 
10.510162 


ee 


LO.509714 
10.509267 
19.508320 
10.508 373 

10655 7928 
10.507481 


9. 492964 | Ai pot ge 


10.506 59a 
10.506145 


(2 9+494299 | | 10.50570i 
| 96494743 | 10505257 
96495186 | 10-504813 
9495630 | 10+504370 
9 496073 | 10.503925 
9:4965'5 | 10.503485 
9+496957 | 10-593043 
9+497399 H 10.502601 
9.497940 | 10.502160 
9.493282 | 10.501718 
92498722 | 10-501278 


Co-Tasg | Tangent, 


Degree 72. 


at ca aL LOLOL LOLOL LEED LTC CE AE cane 


Ea DS ene ~ ~ _ eee neniemmanmesa ae = : 


Degree 17. 


er tee 


Degree 72. 


“pcre 


M{ Sine + Co fing |, Tangent) Co Tang.| . 
3°} '9.478142 1 9.979319 | | | 9.498722 | 10.501278 | 30 
311 9.478542 | 9.979380 | $e499153 63 | 10.500837 | 29 
32 9 173942.1 9.979310 | | 9.499602 | 10.500358 | 28 
331 96479342: 9.979300 | } 9+502042 | 10.499958 | 27 | 
34] sei 79741 | 9.979250 | | 9.50048: | 106499519 | 25 
35 | 9.430140 | 96979229 | | 94500920 | 10. 10.499080 | 25 
361 9.480533 9.979180 | | 9301359 10.4986qr | 24 
| 37 | 9.480355 | 96979140 | 92508797 | 10.498203 | 23 
38 9.481335 | 9.279099 | 9502234 | 10497755 |22 
39 9.43 1731 | 9.979059 9+502672.| 196497328 | 21 
40 | 9.482123 | 9.979719 | | 92593107 | 10.496891 22 
Ai | 9.492525 | 9.978980 | | 9.503546 | 10.495459 | ie 
42 | 9.482921 | 9.978439 | | 9503982] 10.496018 | 1 
43 | 9.483316 | 9.978393 | | 9-504418 |10.495582 | 17 
44) 9.433711 | 9-978858 | | 9.504854 | 10.495146 | 16 
45 9.484106 9.978817 | | 92505289 | 10.494741 | 15 
46 9.484301 9.978777 9359578 10.494)216 | 14 . 
47 | 9.434895 | 9-978736 | | 9.506158 |10,403841 | 13 
48 | 4.485239 | 9.978695 | | 9.505593 | 10.493407 | 12 
49 | 9.485682 | 9-978655 | | 9.507026 | 10.492973 | 11 
5019 «486075 9:978515 9+507459 | 10.492540. | 10 
“St Sass 94978574 | | 9.507892 | 10.491107 4 
| 52. 9485859 | 94978533 | | 9.508326 | 10.491674 
§3 | 9.487251 -94978.493 || 9.508759 | 1o.49124r} 7 
541 9.487642 | 9.978452 Beast 10.490809| 6 
55 | 9.483933 | 9978411 || 9509922 | 10.490377| 5} 
56 | 9.488324 94973370 +} 9.510044 | 10.489946| 4 
57 | 9.488814 | 9.978329 || 9.510480 | 10.489515| 3 
458 | 9.489204 9+978283 | 9510916 | 10,489084| 2 
39 9+489593 | 9-978247 || 9-511345 | 10.488654] 1 
60. | 9.489982 9.978208 9+511776 | 10.488225 | © 
Co- fine ~ Sine” | Co-Tang. “Fangent. | 


Degree 18. 


A 
5 
* 


eo) 
> 
re 2) 
\o 
‘© 
co 
w 


9-490371 
9+490759 
9491147 
9491534 
9.491922 
9+4.92308 
94.926 95 
9-493030 
9493465 
9-493851 
9494236 
9+4.94529 
9495005 
9495388 
9495771 
92496154. 
9+4.96537 
9-496 919 
9-497301 
5.497682 
9.498053 
9-498 444 
9-498824 


94500342 
9.500729 
9.501099 
32 | 9.501476 


Lie ABs dela 9-9 hand Bnlinod baie te ia, | ; | 
Wr H!00 ON Anew D Hlow ON AlurawhnHlo!S 
ST Ta LI LIED 


91499204, | 
9-499534 
9.499953 | 


Co-fine 
9.973295 
9973165 
9-978124 
9.978033 
9973042 
9.978000 
9-9779$6 
9:977918 
9+977877 
9°977835 
2977794 
9:9777 52 
9.977711 
9977669 
9:977528 
9977585 
9+977544 
9+977503 
997746 
9+977419 
9:977377 
9°977335 
9°977293 
9-977 251 
9:977209 
9-977167 
9+977125 
94977083 
9.977 O41 
9.979999 
9+976959 


ee ee 


9+561775 
9-512205 
| 92512535 
| 92513054 
9°513493 
92513921 
9514349 
19514777 
9515224 
94515631 
tl 9.516057 
9516484 
9516910 
9+517335 
96517751 
9+$18135 
9.518610 
9519034 
92519458 
9+519382 
91520305 
9+520728 
9.521151 | 
9521573 
92521995' 
9.522417 
92522338 

4 eb hreigr 
9+523679 
9524109 
9.524529 


| Tangene 


Co-Tang. 


£0,488224' 
10.487794  ¢ 


10.487265 | 
10.486936 
10.485 507 ° 


10.485079 5 


10,48565f | 
10. 485223 
10484795 
10.484369 
10.4839 42° 


10483516 4 


10.48 3090 
T0.432565 
10.482239 


60 


59 
58 
Wf 
56 
5% 
54 
53 
52 
51 
50 
9 
9 
7 
6 


4 


10.481814 4 


10.4813909 | 
100483956 
10,480542 
10,480118 ; 
10-479595 ' 
10.479272 
10. 478849 | 
10.473427 
10.478005) 
10.477583 
10.477162 
10-476741 
10.476325 
10.475 900 
1 0.475430 


a4 


4.3 


| 4t 


40 


Eee 


33 
37 


36] 


35 


33 
32 
31 


1°) « 


M 


- x Pm the ny _ —_ 
5 a ee ee ee ee 


34) 


1 Co fine | Sine Co-Tang Tanzenc 


Degree 71. 


Degree.18, 


F's 


Sine ine; Co fine fine ,; Tangent. , Co-Fang. 
95501475 9.977956 |] 9.524520 | 10.475080 30 
pane 9.976914 |} 9.524939 | 10.475060 | 29 
9.802231 1 9.976872 11 9. 525359 | 10.474641 | 28 
9.502507 94976839 | 9.525773 | 10.474222 | 97 
94502984} 9+975787 | | 9.526197 | 19.473803 | 26 
35 | 9.503360 92978745 | 94526615 | 10.473385 25 
praia | 9975702 | | 9.527033 | 10.472967 | 24 
fsautall4 +975959 | | 9.527451 | 10.472549 | 23 
9.504485 | 9.975517 |} 9.527858 | 10.472132 | 29 
9.504240} 9.975574 1 4.528285 1O.A7E715 | oy 
9.505234 9:976532 || 9+52870: | 10.471293 | 96 
9.508608 9.976489 || 9.529118 10.470081 19 
, 9+505981 | 9976445 | 1 9.529535 | 10470465 | 18 
| 925053541 9-976404 11 9.529950 | 191470049) 17 
speak 9-97 935% } 1 9+530366 | 100459534 | 15 
45 | 9.507099 9.976318 9-530781 0.469219, 15 
rg 507471 | 9.976275 | 9.531169 | 10 468804! 74 
507543 peli 9.53161 | 10.468389) x 
9. 3.508214! 916761 9532025 | 19.467975 |} 12 
9593585 5976148 94532436 | 19.46756r | iy 
9593955 | 9-975 403 | | 9-532852 | 10467147 | 10 
| 9+309325 | 9.976060 | | 9.533266 | 10.466784 
1% 609599 | 94976017 | | 9.533679 | 10.466721. 
1510095 | 9.975973 | | 9-534052 | 10.465 903 
5. +510434 | 9.975939 | | 9-534504 | 10-465496 
8 F 4 92510303 91975337 | | 9-534916 | 30-465084 s 
9511175 | 9.975814] | 9.535328 |:10.464672 
$+§11549 | 9.975800; | 9.535739 | 10.464251 | 
9511907 | 9.975757 | $-9.536150 | 106453849 
9+512275 | 9.975713 |} 9+536561 | 10-463439 
9+512542 | 9.975679 | | 94535972 | 0.463028 
Co fine Sine . [4 Co- Tang: Tangent. M 
Degree 71. - 


M, Sine 
2 92512042 
t | 9513009 
2 | 9.513375 


5 | 95814472 
4 9 | 9-514837 


4 91 9-515930 

C | 93516294 
TE] 9.516657 
124 9.517020 
13 | 9.517382 
14 1 9-517745 
15 | 9.518107 
16] 9.518468 
7 | 9.518829 


— 


19} 96519551 
a | eakoott 
21] 9.520271 
22 | 90520631 
23 | 9-820990 
24 | 96521349 
25 | 9.521707 
26 | 9.522065 
27 | 9.522423 
23 | 9.522781 
29 | 9.523138 
30 | 92523495 


| Co-fine 


181 9.519190. 


Co fine 


Degree 19. 


9:975970 
9*975626 
9°975593 
9975539 
92975496 
9:975452 
9975408 
9°97 5364 
99975321 
9°975277 
9-975233 
9-975186 
9.975145 
90975190 I 
9+975057 
9-97 5013 
92974969 
9+974925 
9.974880 
3+974836 
9:974793 
9974747 
9:974703 
9.974659 
9.974614 | 
9-974579 | 
9.974525 | 
9-974480 
92974436 
9.974391 | 
9:97 4340 
Sine 


9537382 
9537792 
9+533202 
92538510 
bbe E Sates 
9539429 
9+539937 
92540245 
92540653 
9541061 
90541468 
9.541875 
9.542281 
9.542688 
9°543094 
4 90543499 
9*543905 
9544310 
9:544715 
9545119 
9.545524 
9+545927 
9549331 
92545735 
9.547138 
9.547540 
92547943 
9.549345 
9-548747 
9-549149 
Co-Tang 


Tangent |Co-Taug. | 
10.462618 | ok | 
10.462208 3 

£0.461798 | 


10.461389 
10.4609809 | 
10.460571 | 
10.460163 
10.459755 
10.4.59347 
10.458939 
10.4585 32 | 
10.453125 | 
10.457719 
10.457312 
10456905 
10.456501 
10.456095 
10.45 5690 
10455235 
10.454881 
10.454476 
10.454972 
10.45 3659 
10.4.53265 
10.4.52862 
10.452459 
10.452057 
10.4.51655 
10.451253 
10.450351 


Fangent 


60 


57} 


56] 


55 
54 


ss 


Degree 70. 


Degree 19. 


= Bs sos ww 


Co-Tang. 


M{_ Sine el Be Co-fire | | Tangent oe 
30 ean 92974346 | | 9549149 | 10.450851 | 3°F 
31 523851 | 9.974302 | 9°549550 | 1.450450 | 29 
32 9.524208 9+974257 | | 9.549951 | 10. 450049 28 
33 | 9-524564 | 9974212 | | 9.550352] 10.449648 | 27 
4 | 96524920 | 9+974167 } | 9.550752] 10.44.9048 | 26 J 
35 | 9-525275 | 9974122 [eee 10.448848 25 
6 9525630 9.974077 | | 9.551552] 10.448448 | 24 
7 | 92525934 | 9974032 F 9.551952 | 10.4.48048 | 23 
8 | 9.526339 | 94973957 | 9.552351 | 10.447649 | 22 
9 | 9525693 | 9+973942 | | 94552750 | 10.447250 | 21 
9.527045 | 9.973897 | 9.553149 | 10.445851 | 20 
41 9.527400 9.973852 9.553548 | (0.445452 | 1 
9-527753 | 9-973807 | | 9.553946 | 10.44.6059 | 8 
| 43 | 92523105 | 9-973761 | | 9.554344 | 19445656 | 17 
44 | 9.528458 | 9.973716 | | 9.554741 | 10.445259 | 16 
45 ELE | 22555139 10.444861 15 
45 | 9.529161 9973625 | | 9.555536 10-Ai4464 14 
47 | 9.529513 |9 973580] | 9.555932] 1444068 | 13 
9-529854, 9+973535 || 9.556329 10443671 | 12 
9530214 | 9973439 || 9.556725 | 10.443257 | ra 
50 9.530565 | 9:973448 (9:55 7121 | 10442876 | 10 
BE | 9.530915 | 9973393 | 96557517 | 106442483 2 
$2 | 9.531265 | 9.973352 | 9.587912 | 10.442088 
53 | 9.531614 | 9973307 | | 9 94558308 | 10.4816 93 i 
54 | 9+531953 19973261 | | 96558702 | 1044129 OF 
55 | 9-532312.| 9.973215 3.559007 1.440903 } 5 
56 | 9.532661 | 9973159] | 9.559491 | 1.440505 b 4 
57 | 9+533099 | 9-973123 tg 359835 | 10.4401 rs 3] 
58 | 94533357 | 94973078 | 91360279 | to. 439721 | 2 
59 | 9*533704 | 9973032 | ' 9.560573 | loed3o307 f 1 
| €2 | 9.534052 | 9-973986 | | 9.561066 Hoisio34 2 
‘| Co-fine | Sine | Co Tang: Tangen: | MI 
AREA tect RIES Drone Me Metres coh A } 
2 . 


_Degree 70 


© CON “ 


bee 
oO 


ee 
WO CNY Aim Pw wp 


_ Sine 
y. 9-534052 
9>534399 
9.534746 
96535091 
9.5354 ? 
9+535782 
9.836129 
92536474. 
9.536818 
9+537163 | 
92537507 | 
9.537851 
9.538194 
94538537 
9.538880 
9539222 


9.539566 
9.5399°7 
9.540249 
92540590 
9+540931 
9.543272 
9.541612 
9.541953 
9.542292 
92542632 
9+§42971 
9.43310 

9+ 543049 


29 | pidaaoty 


39 


9:544325 
Co-fine. 


Dae) eee fe 20. 

_ Co-fine ) | Tangent Ga Mask, Cala ameanbetee 1 
9:972986 | | 9.561086 | 10.438934 | 50 
9-972940 | | 9.561459 TO.Ag5 48 59 

9.972894 | | 9.561851 | 10.43 8148 | 68 
3.972848 9+562244 | 19-437756 | 57 
9.972301 | | 9.552636 | 10.437364 | 566 
9:972755 | | 9 9+563028 10436972 | 56 
9.972709 | | 9» 9.563419 10.436580 54 
9:972663 E SeaBie 10.436189 | 55 
9.972617 | | 96864202 | 10.435798 | 69 
9972570 | |. 9+564592 | 10+435497 | 51 
| 9-972524 | | 9+564583 | 10-435917 | 50 
9.97247 | | 9.505373 | 10434627 | 45 
9972431 | | 9.565763 | 102434237 
9:972384 | | 9.565153 | 19433847 | 47 
9+972338 | 2.366542 10.433457 | 46 
9-97 2291 Ee 566932 | 10-433068 | ae 
9972245 | | 9567320 10.432679 
9 972158} | 9.567709 | 10432291 | 43 
9972151 | 9.568 6568097 | 19431502) a2 
9.972105 | Sees 10.431514 | ay 
99 972058 92569873 | 19+431126 | 40 
9.972011 9.569261 10.430739 29 
92971994 | | 9.569648 | 19-430351 g 
9.971917 | | 9.560035 | 10+429964 | 2 
9.971870 | | 9.560402 | 10429578 | 3 
9.971823 | | 9.560809 | 10-4291 91 | 35 
5974775 | | 9.571195 | 10-428805 | 3 
96971729 | | 9574581 | TO-428A19 | 3 
96971682 | | 9.571567 | 10-42 $033 | 3 
9297 1035 92572352 | 10427643 | 3 
9 9+97 1583 Wess 10. 10.427262 | 30 | 

~ Sine || Co Tang. ‘Tangent | Mf | 


aeec nears oneeisinaat anime cenahnest nape ae i ES, 


Degree 69. 


_ Sine 
9844325 
92544563 


9549347 
37 | 94545583 
38 | 9-547019 
. 9-547354 
9+547589 
9.548024 
9.548358 
945485 93 
94549025 
9549360 
9+549693. 
9 550025 
94550359 
9.550692 
94551024 
9+551355 
9-551687 
9.552018 
9+552349 
9+552580 
9+553019 
9.553340 
-1 95553679 
9+5$4009 
91554329 


Degree. 20. 


Co-fine Tangen: 


94971588 
9:97 1549 


9.545000 | 9.971492 
94545338 | 9°971446 
945456741 9.971398 
9.546011 92971351 


9+971303 
9.971256 
9.971208 
O97 L1G! 
9971112 
9.971065 
9-971018 
9975970 
9-979923 
9970374 
9970325 
9979779 


9 7058 3 


9.9705 


9+970934 | 


9+970586 
9+970538 
9.970499 
9970442 
997939 
92970345 
9°979297 
9.970249 
9.970230 
9.970152 


Co-fine |v Sine 


. Degree 69. 


9+572738 
92573123 
9573507 
9+573992 
95+74276 
9574960 
| 94575044 
| 94575427 
' 94575810 
| 99575193 
| 92579578 
9+576958 
9-577341 
9577723 
96573104 
9.578486 
9578867 
9+579243 
9+579628 
9.580009 
9+ 580389 
9530769 
9.581149 
9-593528 
9-581 997 
9+582285 
9.882655 
9-583043 
9.583422 
9.533800 
RAP ETT 
Co.T ang 


Co Tang. 
104427262 
10.426877 
10.426492 
10.426103 
10.425724 
10+425340 
10.424956 
10.424573 
10.421189 
10.423807 
100423424 
10.423041 
106422659 
10.422277 
13.421896 
10.4215 14 
10421133 
10.420752 
10.420371 
19.419991 
1o.4t gstt 
10.419231 
10.418851 
10 418472 
10.413092 
1417713 
10«467335 
10.416955 
10.416578 
10.416200 
10.41 5323 
Tangent 


_ ee et et he 
zlo mw NW pln Ax cold & 89 0 > | 


ecneaeigpnenanceme—oemneati 


Degree. 21. 


92554558 | 9.970105 
9.554987 | 9.970055 
9+555315 | 92975006 


9:55597¥} 9-959909 


2556299; 9.959360 
559625! 9.959811 


— 


0.0 CON) ala pun elo lL 


at RIN ah ne amen 


9+557279 | 9.969715 
o 


ee eee 


= 


I 


31 | 9*561178} 5.569124 
22 | 9561501 | 9.969075 
22 | 9:561824} 9.969035 
24 9-562145 | 96963976 
25 | 9562458 | 9.968926 
25 | 9*552790 | 9.958877 
a7 | 92593112} 9.963827 
28 | 9563433 [9.963777 
29 | 9*563754 | 9.968728 
30 9-564975 | 9.958678 
| Coefine | Sine 


9+555543 | 9.959957 | | 
| 9556953 | 9.959762 | 9 


557608 | 9.969665 | | 


92590188 


| 9593542 | 


| 91534555 : 
| 92594932 | 
8 f10.414501 
110.414314 
| 10.413938 | 55 
10.413561 | 54 

33 

52 


57 
56 


110.413135 
f10.412300 
4 10.41.2434 | 51 
| 10.412059 | 50 
| 10,411684'! 49 
| 10.411 309 | 43 
f 10.410934 | 47 
4} 19.410560 | 46 
f10.410185 | 45 
1 10,.409812 | 44 
. 10.409438 | 43 E 
10,409065 ' 42 
10,403692 | 41 
10.408319 | 4o 
10.407945 : 39 
10,407574.' 38 
IO 407201 | 37 
10, 405829 | 36 f 
10.405457 | 35 
10.406086 | 34 
10.4071 5 1.33 
10.405344 | 32 
10,405073 | 31 
10.404602 30 
Tang. | M 


9.590561 
9°590935 | 
9591308 | 
9591631 : 
9592054 
9+592426 | 
9.592798 } 
9° 593170 | 


9593914 
9.594285 § 
9594656 
9+5 95027 
91595397 
Co.T ang. 


Degree 63... b 


M, Sine; Co-fine j Tangent. ; Co-T ang. 
391 9-564075 | 9.998578 | 9+595397 | ¥0.404602 
31 1 9.564395 9.963628 || 9.595768 | 10.404232 
32 9.564716 9-99 3578 | | 9.596138 10.403862 
33 | 94565036 94958528 || 9.595508 | 10.403492 
] 34 | 9-565355 | 92968478 | 9-§96878 | 10.4031 22 
35 | 9.585573 | 9.958428 | | 9.597247 | 10402753 
} 3° | 95595995 : 9.958378 | | 9.597616 | 10-402384| 9 
BZ | 9.565314 | 9.958328 } | 9.597985 | 10.402015 | | 
32 | 9.566532 | 9.963278 | 90898354 | 10.401645 
39 9.556951 | 9.953228 | 9.593722 | 10.401277 
40 | 9.567259 | 9.968178 | | 9.599091 | 10,400909 
AT | 9.557587 9968128 | | 9.599459 | 10.400541 
142 | 9.567904! 9.968078 | | 9.599827 | 10.490173 
43 | 9.568222} 9.953027 | | 9.600194 1.0.3 99806 
44 | 9.568539) 9.957977 | | 9600562 10.399438 
45 | 9.568855 | 9.957927 | | 9.500929 | 10-399071 
46 |9.5691721 9.957876 | ' 9.601296 | 10 398704] 7 
47 ' 9.569438 | 9, 957826 | | 9.601662 | 10.398337 
48 9.569504! 9.957775 } 9.602029 | 10.397971 
AD 9.570120 | 9°957725 | | 9.502395 10.397605 
Be 92.0435,| B95 7674 | 1 9-002761 | Tsso7e 3? 
ST | 9.570751 | 9.957623 | | 9.603127 | 10.399873 
52 (9.571055 9.957573 | | 9.503453 10.396507 
53 | 9.571389 | 9.967522 | | 9.603858 | 10.396142 
54 | 9.571995 | 9.967471 i | 9.604222 | 10.395777 
55 | 9.572009 | 9.967420; | 9.504588 | 10.395412 
$6 | 9.572322 | 9.957370: | 9.04953 | 10.395047 
57 | 9.572536 | 9.957319 | | 9.605317 10,394683 
58 | 9.572949 | 9.967263 | | 9.605681 | 10.39431 
59 19-573263 | 9.967217 | 9-606046 | 10.393954 
50 | 9.573575 | 9.997166 | | 9.605409 | 10.393592 
| Co-fine > Sine |) Co-Fang.| Tangent. 


Degree 21. 


Degree 68. 


E 


‘IO 


Zlonwwpla an ool 


Cerne ee EEE 


et ee 


Degree 67. 


she Degree 22. 
-M {Sine Co-fine , Tangent Co-Tang. 
To |9:573575| 6.987155 | 192505409 10.393590 | 60 | 
I }9-573838 | 9-967115 | {9.506773 | 10-393227, 59 | 
2 1 9.574200 | 9.967064 | | 9.607136 | 10.392853' 5 
3 | 9.574512] 9.957012 9.607 500 | 10.39250>j} 57 
4 | 9-574824| 94956961 | | 9.607362 | 10.3921 37 
13 9+$75135 9.956910 [5.608.225 1.391774 55 
6 | 9-5754.47 | 9.966859 | | 9.503 588 fl0.3914127 54 
7 | 99575758 | 9.966807 | | 9.608950 | 10.39L050} 33 
8 19.876058 | 9.956756 | | 9.609312 | 10-390588-| 52 
9 | 99575379 | 9.965705 |] 9.509574] 0-399326 | 51 
1¢ | 9+575639 | 9.955653 | | 9-500036 10.389364) 50 
IK | 91579999} 94565602 | | 9.410397 10.339603 | 4 
12 | 9°577309 | 9-965550 | | 9.610758 | 10.3892 41 | 4 
13 9.877618 | 9.965.499 |] 9.611119 10.3 38880} 47 
14 | 9577827 9+966447 || 9.611489 10.333520] 46 
1g | 9:578235 | 9.956395 | | 9.511841 | 10-388159 | 5 J 
16. | 9-5795451 9-956344 | | 9.512201 | 10-387799 | 44 
1> | 9-578853 | 9966292 | | 9.612561 | 10.387438 | 43 
18 | 9.579161 | 94966240 || 9.612521 | (0.387078 | 42 
19. | 99579499 | 9-956188 | | 9.613281 1.386719 | 4L 
20 | 9-579777 | 94956136 || 9.613641 | 10-386359 | 40 
| 24 | 92880034 | 9.966084 || 9.514000 -10.385000 | 39. 
22 | 9580392 eat 9-614359 10.335641 { 39 
22 9.582698 | 9.955980 || 9.614718 (0.385232 | 37 
24 94581005 | 9.955928 | | 9.615077 | £9-384923 | 39 
os | 9.581311 | 9.965375 | | 9.615435 | 10-331555 | 35 
26 | 9-581518 | 9.955324 | | 9.615793 10.384207 }34 
27 | 9.581923 | 9.955772 | | 9.515151 | £0-333448 } 33 | 
8 | 9.582229 | 9.955722 7} 9.616509 | 10-383491 | 32, 
29 | 9.582534 | 9.965668 | | 9.616357 10.3831334 31 
20 9.532549 | 94965615 |.| 9.617224 Se 
— | Co fine} Sine |'€o Tang.| Tangent 


59 


Degree 22. 


Sine eX Co-fine eed 


30| 9.532840) 9 955505 


9-583144| 96955553 


9.533449 96955511 
9+583753| 9955453 
9+584058| 9.95405 


91584351 | 9+955352 
9-584655| 9.965301 
91584968 | 9.955248 
9s 585271, 9-955195 
9.53 3374 | 9+95 5143 
92585377! 9- 9.98 5040 
9. 9.585179, 9.955037 


9-586 481 9+954984 | 


9+585783 | 9.954431 
9537085 | 9.964878 
9s 9.587335 | 9-95 4825 


9+587587 | 


2192537933, 


92533239. 
94583589 
9:588890 

905 39190 
92539389 9 
9.539789 
9.590088 
92590337 
9+590635. 
9259098 1. 
90591232 
9+591530 


| 60 | 9.591373 
| Co fine 


9 9954772 
9934719 | 
9.954565 
9+954913 
9.954550 
94954527 | 
I95445 4 
96954409 
9. 95.4347 | 
9.964294 
94954240 | 
9364187 
9-964133 
ahaa 
9:96 4025 | 


Sine 


Ye y.6 17224 
9 9.517581 
9-91 7938 
9-518295 
9.618652 
9 751.9008 
9-61 9364 
9.619720 
9s $20076 
9:522432 
9 -620737 
9 621142 
ge 521497 
9522352 
9622205 
{9-622561 
90522915 
9.523259 
9.623623 
94523975 
9.52 4320 
9.524533 
9.525935 
2525383 
9525741 
95 525092 
9.526415 
9.625797 
9527149 
ee 627501 


9-527352 


Co. Ting. 


: Degree 67. 


Co.T ang. 
104332776 
10,382 118 
10.382061 
Io, 381705 
10, 381343 
102380992 
10, 380535 
10. 380279 
10.379924 
104379363 
104379213 
10.378353 
10.378503 


ELE, 


10,3781 43 » 


10-377793 


(10.3 377439. 


10.377095 
0.375731 
10.376377 
£0.3 76004 
10.375670, 
£0.375317 
10.374.954 
10.374612 
10.37 4259 
10.373997 
£9.373555 
10.3 73293 
10.372350 
10.37 2499 


10.372148 


Tangent. 


a : 


Tangent | 


low nu pla an TSE Ana 


M 


16 9.395610 ' 9953802 }+ 9.533447 


+ ic Co-fne 


Degree 232. 
Tangent | Co-Targ 


aR At —_——- ——— de 
ik = j ——— Eom 


gee 10.372148 | 60 


M 

- _ - a an Eee d! 

I) 94592175! 9°993972 |''9.523203 | 10.371797 | 5g]. 
: £0,371244) 58 
3 

4 

> 


9.592770 | $99 3855 |) 9.025905 
9+593067 , 96953811 | $9.629255 
9+5 93353 | 9-993757 | 19-529700 
6 | 9.593659  9-463703 | 9.529955 
7 revere | 7° 753959 | 19,530308 
B | 9.594251 | 92953595 | 192% 30055 
9} 99591547 | 9+993542 | | 9.531Co5 
©] 9.794342 | 9.953488 | | 92531354 
IL | 9.595137 | 9-36 3432 | | 9.631704 
12 | 9-595.32 | 9-953379 | | 9053 053 


10.371095 | 57 
10.270744) 56 
ROBIE GE TS 
$0.370044 § 

fe. 369S944 * 
10.39.9344 52 
wg pec Na De 8 
pOaES ES [49 
10.358926 | 49 
0.367947 | 48. 


\ 


13 | 96595727 | #963326 | | 0.632401 1 10.367508| 47 
TA | 96596021 | 96953271 | 1-9.632750 4 10.367250] 46 
15 | 9.595315 | 9903217 |} 9.633098 | 10-356901 | 45 


| 10365553 44 
£0.365857 42 
10365510} at 


17 | 96595903 | 9953103, 
18 | 9.597156 | 9 962054 : 
19.1 96597490 | 9+95299) | 4.9.534499 
20 | 94597783 | 92962945 | | 9.634838 
21 | 9.593975 | 94952832 | | 9.635185 b: 
22 | 9.593368 | 9.952836 coaside 
23 | 94898560" 9.952731 || 9.635879 
24 | 9.598952'| 9.952726 | | 9.536226 
25 | 9599244 | 9-562672 | | 9.635572 
26 | 9.599536 | 9.952517 | | 9.636918 
27 | 9.599827 | 9.952562 | | 9.537205 Wie ink 33 
23 | 9.600118 | 9.962507 | | 9.63761T |.10.362389 

29 | 9.600409 ; 9.952453 | | 9.637956 F10.362044 | 31 
30 | 9.600700 | 9.962358 | | 5.638302 | 10.361668.} 30 | 
Sine | 'Co Tang.| Tangent | M 


Degree C6. 


een: 


om 
32 Rese |9-952288 
. e > 22 
| 34/ 9.501860 oanevra 
| 33 | 96502149 | 9.952122 
36 9-402 139 9.96 2057 
| 37 | 9.602723 | 9.952012 
39 | 9.603017 | 9.951 957 
|| 39 | 9.603305 9.961902 
| 89 | 9.603594 | 6.951816 
9.603382 
9604170 | 
9694457 
9.694745 
9.6250 32 
9.605319 | 9.951513 
eng 92931458 
| 9.695892 | 9.961402 
9-696 179 |} 9.962346 
9-695 165 9.981290 
5.co7ene | apstite 
e oD 9 
9607322 | 9951123 
9.607607 | 9-5.51067 
9607892 | 9.96101 t 
9.608178 
9:508451 | 9.960899 
9.608745 | 9.960342 
9:699929 | 9.960786 
9.629313 | 9.950730 
Co-fine 


Sine 


| 1960935, 
9 


2 


a 


| 9.638647 
9538992 
9-539337 


10.3516 98 
104351353 
10.351007 
10.350652 


95 39585 | 10.360318 


9-840927 | 12359973, 


9549371 | 10.359529 
19640716 | 10359281 
'9+6 41069 | 106358940 
[9-5 41404 | 104353596 
9.041747 | 10.358258 
9542991 | 10357909 
9-542434 | 10.357856 
'9-642777 | 10.357223 
{9+543120 | 10.355985 
Fetes 
[9.543895 | 10.3561 94 
19544143 | 10355582 
9:944499 | [0.355510 
a 19.355168 


9545174 | 10.35.4826 
9-645516 | 10.354484 
9-45357 | 10.354142 
9-645199 | 10.353801 
9+6 6540 
gRG6ERE 
9.647222 
9.647562 | 10.352438 
9.547903 10.3 52097 


10.353119 


10.359537 4 


10.35 3460 4 


10.352778 | 


9.548243 | 


9+64.3583 
Co-Tang. 


10.351757 | 


10.351417 
Tangent 


Zlon 1 02 & ALAN ato 


Degree 66. 


OR ILI ET I OEP IE ES LOA TELE TD SES OCT IO 


EL  — | 


Xo CON] adutamee | 


ec “Co (ine 


Degree 24. 


Sine 
9609313 
(9609597 

9609880 


9.9507 30 
9.960674 
9.96 0617, 


“E,Sto729 | 9:960438 
9.611012 | 9960392 
9.61129}! 9-960335 
(9.611576 | 9°980279 


9611858 9:960222 
9612140 | 9:950165 
9.612421 


9.612983 


9.612702 
| 9959995 


1 5.613264 5 9+959938 
| 9613545 9 959881 


9.614825 | 9°955824 
9614105 
9.614385 
9.514665 | 9959553 
9.614944 9:959596 
9.515223 
9.615502 
9.515781 
9.916050 
9.616333 | 9-959310 
“9.616616 | 9*959253 
9616894 | 9959195 
9.617172 1959130 
9.617450 1 99959030, 
9-617727 3 9°959923 
| Sine 


9969132 
9:959 425 


ar 


9.950109} | 
996005211 9. 


9:959539i1 5 


9°95 4367. 


Tangent 
9-648585 
9.643923 
9.649253 


"G:610163,19-950561. 9.645602 
9.610446 | 9+960505 


3093 | 10.346 337 
| 10.345999 
9+959768 | | 9- 
9*959710 ave 


' 9.656692 
| 9.557028 
19-357 363 

$557699 
{9.558034 
"9.553369 
1 9.558704 
(Co Tang 


Degree 65. ° 


10348025 


Co-Tang. 
10,35 1417, 
10.351077;| 59 
10.350737 
10.3 50308. 
10.3509 53 
10349719. 
10.349380 
10.34.9041.) 
10.348703 
10.348 364, 


104347658 


0.347350 
10347019 


10+346674 


Bis abiee| | 
10.3453251 421) | 
10344989) 41 { 
101344652) 40 
10-3.44316 | 39 
10.343489 | 38: 
104343543 | 37 
10,343308 | 36 
TORR S071 35 
| £0.342635 | 34 
10.3 42301 | 33 
10341965 | 32 
10,341531 121 
104341296 | 30 


Tangent. | MI 


t- 


Degree 24. 


—————$———— 


im, Sine , Co-fre j Tangent ) Co Tang. 
| 30 9517727 | 9.959223] | 9:258704 | 10341296 | 30 
31 1 9-518004 9+958955 | | 9-959039 | 10340725 29 
| 22 9.618581 9.958908 | : 9:959373 10.34.0627 
33 | 90518558 9.958850| | 9.659708 | 10.340292 | 27 
| 341 9.618834 | 9.958792 | | 9590042 |10.339753 | 26 
} 35 | 9-Styt10 | 9.958734] | 9560276 | 10339924 | 25 
9+958577 | | 9+950710 | 1.339299 | 24 
| 9-651 043 | 10.33957 | 23 
9.661377 ; 10.338523 | 22 
9.651710 | 104333299 | 2, 
9.652043 | 10.337959 | 20 
92562376 | 10.337523 19 
9.562709 | 10337291 | 18 
9.653042 10,336958 17 
9-553374 | 106330525 1 15 
9.683797 | 10.335293} 15 
9+554039 | 10,335 761 TA 
9.664371 | 10335529} 12 
9-654703 | 10.335297 | 19 
9555035 jy 334995 | rr 
91555355 | 10.334534 | 10 
92565697 | 10.334302 “9 
9.586029 10.333971 
9.655360 | 10.3 3540 
9.556691 | 1.333309 


9.520763 
9621038 
9.621313 
9.621587 
9.62:861 
9.622135 
9.622409 
9.622532 
y 622950 
9.523229 
92523502 


9-957304, 
9.523775 92957745 | 
9-62 4047 | 9.957687 | 
9.624319 19957928 
9.524591 | 9-957579| 
9-62.4363 | 9-957514 


+ 
9.525134) 9-957452) | 9.657502 10. 332318 + 
9.625405 | 9.937393 9.658012 | 10.331937 |. 
"9.6 25677 | 9+ 757334 9-563343 10.3316574 x 
9.625948 | 9.957276 |} 9.658672 | 19330327 | © 

Co-fine Sine Co Tang:\ Tangent | 


|S 


ISw com) err es 


A nr cme ee 


9633984 


Degree 25. F 


_Sine Co- fine 


Tangent, Co-Tang. 


ee —— 
ee 


9.625948 | 9.957276 


| 2621219 | 9.957217 | 
9626490 | 9.957158 | 


9:825269 | 9.957099! 
9.627030 | 9.957040 
PRB7ION | P-VSE RBH 
9.627570 | 9.9,6922 | 
9.627840 | 9.956862 | 


| 9.623109; 9.956803 | 


91628378 | 9.956744 | 
9929647 | 9.956584 | 


9.529453 
9.629721 
9.629989 
9630257 
9.630524 | 9. 
9.630792 | 9 
9.631059. 
9.631326 


9-531592 | 9.956029 
9-631859 | 9.955989 


9632125 | 9.955909 


9532392 1.9.955849 
9:632957 | 9.955789 
| 9955739 


9.632923 
9-633189 9955669 
91935609 


9-6334.54 

9.633719 | 9-955548 
9+955488 

Co fine | Sine 


9.668572 | 10.331327 
9.669002 10.330998 
9-659332| 10.330668 
9.669561 10.330339 
9:86 9959} 10.330009 6 
9:670329; 10. 329589 | 5 


60 


59 
58 
57 


61. 
5 


9-570549 ; 10,329351 | 


9-570577 | 


10.329022 | 


9-671305 | 10.3 28594 | 
9-57 1634 | 10.323 355 | 


9-67195 3 


9.672291 


9.672619 
9.672947 
9673274 
9.673603 
9.573929 
9+874259 
9.674584, 
9-674910 
9-67 5237 
9:67 5564 
5-675890 
9-675 216 
9:$76543 
9.578364 
90577194 
9:577520 
9-977845 
9.678171 
9.878496 
Co-Lang 


Degree 64. 


a le ee ed 


! 
101328935 


10.327609 |' 


10.327331 
10.327053 
10.326725 
10.325398 
10.326070 | 
10325743 | 
10,325416 
10.3 25039 
106324763 
10.324436 
£0.324110 
10.323783 


10.323457, 


10.323131 
10.322895 
10.322480 
10.3221 54 
10.321829 
10.321504 
Tangent. 


54 
52 


5t 
50 


f 
| 
. 
| 


Sine 


9534249 
9934514 
9-5 34778 
953, 5042 
92635306 


9:639242 


9:5 39503 
9639764 


GE41 064 
9641323} 
90641533) 


9.641842, 
Co- fire 


9.633984) 9.955438 


9+955397 
9955246 
94955285 
92955125 
9+95 5055 
9+955004 
9.954914 
9.954933 


5} 94954823 


9954762 
90954701 
9+954540 
9°954579 
9°954518 
9+954457 
92954396 
9954335 
2:954274 


92954213. 


9.954152 
92954099 
94954029 


44) 9.95498 


9+ 953906 
*9+953845 
9+953783 
9+953722 
9+95 3660 

Sine 


Tangent 
9:6 784.56 
9.678821 
§-879146 
9-579471 
9:979795 
9:580120 
9.680444 
9.680763 
9.631092 
9.581416 
idl 
9.582063 
9:68 2385 
9.682710 
5-683033 
9-6 33356 


9.683678 


9.684001 
9.634324 
9684646 
sip ad 
9.685290 
9.685612 
9685934, 
9.686255 
91685577 


Co.Tang. 


Degree 64. 


Co.T ang, 


10.321 504 
10,321179 
0.320854 


10.319556 
10.319232 
0.318903 


39 
29 
23 4 
27 


5426 
a 


24 


23 
22 


10.3185841 21 


101318260 
10317937 
10.317613 
10.317290 
10.316567 
10.316644 
10.316321 
10.315999 
10.315676 
10.315334 
10.315032 
10.31.4710 
10.314358 
10.314066 
100313745 
10.313423 
104313102 
10.312781 
10.31 2460 
10.312138 
10.311818 


Tangent. 


20 
19 
i8 | 
17 
16 
15 
14 
13 
I2 
II 
Io 


ero 


7 
6 
3 
4 
3 
2 
I 
at 
M 


M 


— 


Oo 


ONY Alu Pw = | 


Sine 


es 


Degree 26. 


Co-fine | ; Tangent, Co-Tang. 


PeaR OAD isegeee 
1 9.642101 | 9953598 
9.642360 | 9953537 
9.642618 9.953475 


9.642876 
91643135 
9.643393 
9.543650 
9:643908 
9-64416 5 
9.644423 
9-644630 


9953413 
+ 9953351 
9.953290 
92953228 
9953166 
9*953104 
9+953042 
9952980 


9.698182 , 19.311818 
9.683592 | 10311493 
9.683823 | 5.311177 
9+589143 | 10.310857 
9.689493 | 10.310537 


9.644936 | 9.952917 
9645193 | 94952355 
9545449 | 9952793 
9:945708 | 92952731 
9-645 962! 9.952668 
9646218 | 9.952506 
9646473 94952544 
1 95646729 | 94952481 
PS46 984 | 9.95249 
9647239 | 9+952356 
9847494 | 9+952294 
9.547749 | 9-952231 
9.648004 | 5.452168 
9648258 | 9.952105 
9.648512 | 9.952043 
9.548766 | 9.951980 


tie ae 
9-8 50103 
9:59 2423 
9690742 
9.691063 
9.691381 
9.591700 
9.692019 
9.692338 
9.692656 
9.692975 


9-593293 


9.693512 
9693930 
9.6942 43 
9694566 
92594883 
9.595201 
9-595518 
9-5 95835 
92596153 
92595470 
9.695 786 
9.697103 
9697420 


10.3 10217 | 55 


10.309577 
10.309258 
10.303938 © 
10.3086 19 


‘10.308 300 


10.307981 
10307662 
10.307343 
10.307025 
10.356 706 
10.306 388 
10.306070 
£00 305752 
10. 305434 
10,305117 
10-394799 
10304482 } 
10, 304164 
1.0. 303347 
10.303530 
10.303213 
10.302897 
10.302589 


10,302254, 


St an 9951791 | 2.897738 : 
iy Tangeat 


1 Co-T ang. 


—_ + 


9.549781 
9650034 


3} 9.450287 


9.650519. 
9+950798 
9.551044 
9.651296 
9.651648 
9.65180 
9.5 $2052 
90552303 
9652556 
9.6528064 
9853057 
9-953307 
9-653558 
9. 623808 
9.5 54059 
$»854309 
9-954558 
9-5 54808 
9-655057 | 9 
| 9655307 
9.655556 
9 655805 
9.65605 
9-5 5032 
3") 96655550 
‘1. 9.656799 
9.558447 
Co-fine 


Degree 26. 


ee 


_Co- fone 
9: 9951791) 
9.951728 
9.951665 
9.951602 | 
9-951 5391 
2:951476 | 
PISTAIZ 
9+951349) | 
9.951286 | 
9. 951222. 
HISLIS9 
9.951095 | 
9-951032) 
9.950968 | 19 
9+950.905 | 
9295084 | 
‘9959777 
9+950714) 
9.9505 50. 
9.950585) 
9.950522 
9-959455 

9.980394 


= 


929 59330). 


94950266 | 
9-9 1950202 
9. 9.9501 501 38'| 
9.950074 
PiyIOOns 
9949945 | | 
ab aad 
Sine 


ie Tangent Co-Tang.4 


9697738 10302264 
9.698052 | 10.301947 
9:698369 | 10.3016 31 
9.698685 | 10,301315, 
9S ygOCL 


9.699316 
9.6 99632 
9.699947 
9.70026 
970057 


loneaie 
Io 10.36066 
10.300368 
10.30005 2 
10299737 
100299422 


9:700893 | 10.299107 
9701208 } | 10.298792 
9-701 522 | 10,28477 

9701837 | 10,298163 
9702152 | 10.297848 
9.702465 | 10.297534 
9.702780. 10,297219 
9:703995 | 10.295905 
9*703409 | 10,296591 
92703722. 19.296277 


97940365 | 10.295964. 


9+704350 | 10,2955 50 


ag hinges 10295337, 
9704976 | 10,295023} 


9+705230 | 10.294710, 


9-7-5603 | 10294397 


1 9.705915 10429408) 
9706223 | 106293771 
9-708 541 19.293459 
: 9+706353 | 104293149 
92797 166 | 10,292334 


Co-Tang. ‘Tangent. 


Degree 63. 


» a a | 
Zlo ete QAN xO 


Degree 27. 


Tangent, Co-Tang, 
9.797166 | 10.292334:|:49, 
1.9.707478 |-£0.292523 |.59|. | 
9.707799 |T0.292210| 58 |. | 
| 9.708102 -£0,291897 | 57 |. | 
9.708414 | 10,291586 | 59 |. 
9.708725 | 10.291274 |, 95 
9.709037 | 10.290562 | 
9.709349 |'10.290651 
9+7.09560.| 10.290340° 
9709971 | 10.290029 
9.710282 | 10,239718.4 59 
9.710593 |-10,289407 4 4: 
9.710904"! 10.28.9096 | 49 
9-7EEZLA| 10,283785 | | 
9.70 $525 110,288475 
BRA | PNAS | OERLGAY BS 
| 9.712146} 10.287854) 
9.742458 |'10.287544) | 
} 9712766 | 10.287234 | . 
9-713076 | 10.236 924 
4 9.713285 | 10,286614.) 40 
| 9.71 3695.| 10,285305], 
‘| 9.714005 10,0559351 


9.658284 | 9-949595 
9.658531 | 9.949494 
9658777 | 9.949429 
5659024 | 9-949364) 
92659271 | 9+949300 
9.659517 | 9.949238 
| 95699763 | 9.949174)" 
9.660009 ‘9.949105 
i} 92660255 |-9-949040) 
'| 91660500 1+9.943976) 
| 93660746 35 
| ‘9.660991 
‘| 9.661236" 


were StS es diaew we alol sl” 


chon 
D oes) 
re 


| 9.715241 | 160284758) 7 
| 9.715550) 10.284449 
9:7 15859 


je 1 Co-Taggs) Tangene 
‘ egree 62. 


: 


Degree 27, 

i Wary Ok &7 eae br sl ee yt ei 

‘M Sine Co-fixe , Tangent , Co Tang. 

32 | 9084405 |'9.'947929 || 95716477 | 10.283 50} 

AI | 9.364558 | 594785; { 9.716785 1.283215 
9°947797 | 9.717053 10.23295 


32 9.654851 
33 %995133 | 9.947731! | 9.717401 "10.28.2608 
9.717709 4 10.232290 


34 | 9-595375 |9.917655 | 
BS | 2985817 | 9.947599) | 9.718517 § 10.281033 


35 | 9.555858 


: | 9947533 11 9.768325 | 102281675 | 5, 
37 | 9-996 109 | 9.947455 | | 9.718533. 10.231 367 bal 
38 | 9.656347 9947401 +1 96718940 10:38 1055 22 
39 | 9.595583 | 9.947335 || 9.719248} 10, 280762 | 9; 
4° neat | 2887289 9:719555) 10.289445 | 29 
41 earn eat} 9:71 9362 | 10,280138 ‘T9 
A2 } 91097305 | 9.947135 9+720159 | 19.279331 | 18 
43 | 9-597545 | 9.917070: 9.729473, 10.27 9824 | 45 
1.44) 9.657785. 9.947004" | 9-729793"| T0.279217 | 316 


45 | 2-698025 | 5.935937 
146 G683 265 9.946571! 
A7 | 9.558505, 19-9}5804 19.721'702 | 30.27829%8 
HA31 9.558746, '9-9%9738 1-9-7220 '8 | 10.277991 
1491 9.538985 $+945671) 9.722315 | 10.277685 || 
30] 9-669225 H9ASSO4) 1 9-72262t | 10.277379 
$5t | 9.559464 94949537 9722927 | i0.277073 


2721039 10.278 yer 
9721395 | 16.278504 


52 1.9.659703 94S 471 92723232 | 10.275768 
$3 |9:569942 9:946404) 1 9.723533 10.276462 
($4) 9670181 


9+723343 | '10,275156 1° 


9:7 24149 | 10127535 | 
9-7 24454. | 0.275546 F 
9-72.4759 | 10.275240 1° 
9+7 25995 | 10,274.935 J 
95725369 | 10,274530° 

| 9:725574 | 10.274325 4 


1C Tang..\” Tangent, 


_ Degrechrer a 
G2 


| 9:949337 | 
35 | 2570419 | 9.935270 
55 | 9.670557 9.948203 | 
57 | 99979895 | 9.945135 
+58 92971134 9.935055 | 
159 | 9-$71372 | 9.945002 | 
G9 | 91971529 | 9.945925 
| Co-fine | Sine- 


Jf a es a i 
AON OND Gt Ra 


4 


iat heir 


‘Degree 28. 
Sine’ , Co-fixe. 


9.671609 | 9:945935 
9.672347 | 9+945868 
9.672084 | 9945800 
9.672321 | 9-945733 
9.672558 | 9+945665 
9-672795 | 92945598 
| 9.673032 | 9945531 
9.573258 | 9+945453 
| 9673505 | 99945396} 
| 9-673741 | 91945328 
9873977 | 9:945251 
9674213 | 9945193 
9.674443 | 96945125 
1 9-674684 | 9-945058 
9674919 | 91944990 
9875154 | 9-944922 
9.675389 | 90944854 
9.675623 | 9+944786 
9.675859 | 9-944718 
92676094 | 9944050 
9-676328 | 91944582 
9676502 | 95944514 
9-6767 56 | 9+944446 
9:677030 | 9+944377) 
9677264 | $-944309 
9877497 | 99944241 
9.877731 | 9944172), 
92677964 | 9944104 
9-678197 | 9-944016 
9-678439 | 9.943967 
9.678663 | 9.943858 | 9-734754, 
| Go. fine | Sane | )€o-Tang. 


Degree 64. 


Tangent, Co-Zang.| - 
9.725674 | 10-274325 | 62 |” 
9-725979 lTo.27q021 | 59} 
9.725284 | $0.273316 58 |) 
9+7 26538 | 102273412 | 57}, 
9:7 268 y2 | 10,273107 | $6 |i 
| 9.727197 | $2:2728°3 5517 
96727501 | 19-272499 | 54 15 
9.727805 | 19-2721 95 | 53 1 
94728109 echt 52) 
92723412 | £O-271597 ‘ 
9.728716 | 10271234 | 50 | 
9:729020 | 0.270980 | 49 f 
10,270677 at iy 
2| 10.26 9767 
10.76 9454 
8} 10.25 9162 
10.268359 
1.0s258555 


10,266140 
£0,255838 | 
10.255537]} 
10.265236 


—— 


Tengeat 


ee ee ee eS ee 


Mn fe 


“~~. 


M, Sine 


Co- ne 


Tangenc 


30 9:573553 | 9.943893 || 9.734754 


es 
32 


3 | 9039233 
33) 

' 9.630759 
33 


— 


5y | 92985343 
60 


Co Gre 


9573395 | 9+ 943830 
9.579123 | 9.94376 
9-57 9369 | 
| 9379592 
| 9-57982) 
38 926 30.255 | 9. 943435 


G-943592 


GoF432 24° 
9-943555 


9943407 


9689519} 94943343 


Pe 943273 


9539932! 9.943210 


9943971 
9+943093 
Je 942933 
92942364 


= 
393 | 9.942795 
| 9942725 


929 $2559 
9+942537 


9.6 9-942567 


94942443 
9+942373 
94942203 
31942239 
7.942153 
9942299 
9-9} 2929 
Yo94lO59 
9941839 


9.735656 
§-7 35362: 
9.7 5658 
94735958 
9-7 35259 
9735579 
97 36370 


{ 


Co-Tang.|° | 


10.265236 
10.264934 
10.254633 
10.264332 
10.264031 
10,253731 
10.263430 
10.253130 
10,262329 
10.262529 
10,252229 
10.261929 
10.251 629} 
10,261329 
10.261029 


10.26072y 


9°739579 
99739370 
9749169 
9740458 
9-740767 
9741056 
9-7 4° 355 
9.741654 
9.741 962. 
j 27aRE 


9+742559 | 
9.742358 | 


9°74315 


10,240430 | 
10.250130 
10.259831 
10.259532 
10.259232 
10.258934 
10,258635 
10,258336 
10.258038 
10.257739 
10.257441 
10.257142 
10.256844 


9-743454] 10.256546 


9-885 571 9-94£319 || 9.743751 | 10.256248 


Sine |! Co Tang| Tangent. 


‘i Degree 28. aries l 
| ae) 


Zlonpwpls on wo | 


- 
' 
% 


<i eereered.’ 
Co-fine 


9 9941819 11819 
9941749 
9941679 
| 99941609. 
9941 bt 
9.941.468 . 
94941398 
9-941 323 
9941257 
9-G4TI97 

GISLTIO 16 
9.941046 
4 9*940975) 


‘Tangent 


9743752 
9744050 
9-744348 
9+744645 
9-744943 
99745240 
9-745538| 
9-74.58 35 
9.746132 
9746429 
9748725 
9.747023 | 
9:747313 


Co- ‘0-Tang. . 
10,256248 1 60] 
10.255950| 55]. 
10255652] 58] 
106255355} 57] 
10:255057| 56) 
10+234760| 55} 
10.2544621 64} 
10.254165| 53 
10.254868! 52 | 
10253571] st 
10+2532741 50 
10.2529771 a9 | 
10.252580 8 


io 


ov EL SSS 1“ . 


9+9406 22 
Mh) G9 40551 
| 99940480 
9:940338' 
8 | 96940267. 
12 | P9401 96" 
9.90996 ! Latest: 
'9:691220 | 9940053 
9.691.444 Is a 939992 
|'96 9166S | 9-93 9911 
eid 9939840 
29 | 969215 | 9.939768 
BO | 9-692339 | 9939547 
. V6o- fine, | “Sie ~ 


Degree 60, 


9. 78861: 
93749097 
9°749393 
9-74 689 

9:749935 
5750281 
9750575 
9+750372 
9:7 51167 


10:251199 | aa 
TO.250902 A2: 
Io. 25Q007 Al 
10,35031! #] 
TO.259915 
eth ke 38 
10.24.9424! 3 

10.248128 36 
10.248833 1 35) 
9751 462 | 10.2495 38) 34 
92751757 | 10 248243 33: 
9+752052) 10:247943 | 32. 
EB 752347 | T0.247653 | 31) 


13 | 9.688523 | 949409051 19. 747519 10+252384| 47 
14-} 9.688747,1 9:940834)| | 9:74791 2} 10.25.2037 46 
3S | 9698972) 9-940753 | | 9.748209) 10.25179% | ag | 
16. 9:6851 98. 92940593 4567-48505 | 106251495 44 


9. 752542 10.247353 | 30 
Co-Tang' Tangent. \M 


~ "Degree 29. 


Degree 60. 


M{ . Sine { Co-fing || Tangent , Co-Tqnge 
130, 9.592339 9.970697 || 9.752542 | 10.247359) 30 
$31 9-592592 | 9939525} | 9-751937 | 10-247063 | 29 

32 9692753 | 92930554) | HO PSPZRL | 10.246769 | 28° 

33) 91593003 5'5-939432 | | 9.753525 | 10246474! 29° 
134! 9-593234 | 9.939482 |'| 2753820 | 10246180 | 26, 
435. | 9:693453 | 9-939339 |.) 9754315 | 10245835 | 25, 

35, 9:5935 78 | 9.939267 || 9.751409 | 10245991 | 24. 

91693893 | 9.939195}! 9.754703 | 10245297 | 23, 

38 | HOVHL20 | 9.939125 | 9+754997 | 10.245093' 22. 
139. 9.594342 | 91939051 9755294 | 1.244709 | 21 

40| 9:594554 | 6933939 |) 9°755584) 1P.244415,| 20 
: ory 9.894755 | 9933308 | 9.755873.| 10.244122i| 10 

42, 9595907 } 91933835 11 755172 | 10.243828 | 18 
f 43, 9595229) 9.933753 | | 9+756455,/ 10.243535 17. 

Ay 92995452 | 9993369 |) 96755759) LO,243240 | 15 

45 9.595571 | 99338194 | 9:757052| 10,242938 | 15 

45 9595872 | 92933547 #) 9-757345 | 10-242655 | 14 

47, 2595113 | 919334754 | 96757539) 10242362) 13 

43 9-598434] 9933102} | 96757931 | 1.242069) 12 

49 95955541 94938330] | 96753224) 10,341776 | r1 
|s0 9:695774| 9,9352574 | 9-758517| 10.241483 | 10. 

51 | 92599995 9.935485 4! 9.75381@) [0,241190) 9 

52, 92997215 99 33L12 1 | 9.759102, -10,240898) 3 

53, | 9597435 | 92938240) | 9°759395,| 100249805) 7 

54 | 9:597554| 919379574 | 759537) 10-240313] 6 

55 | HS97A74| 2.937995 | | 2759972 10-240021) 5, 
© [56 | 9-598093 | 9937822 780274 | 10.239723' 4, 
Hb | 9.593313 | 9.937740 9789554. 10,239135 | 3 
© 168 ' 9.593532 | 9937571. 47608561 10.239144, 2 
bey 9-99875h | 9-93759; || 92781147] 10.233852/ 5 
| G5" 9-593970 194937531] | 9-751439 10.238561 |] o 
Go fue} Siue 1! Co Tang} Tangent. | 


G4 


9.699189 
9.699407 


9.699844 | 
90700062 

92700280 
‘9.700498 
“4 700716 
9+700933 
9-7OLISI 
9.701 568 
9.701585 
9+70% 802 


‘oO CON! sateen 


Io 


9:7 02236 


9.702885 
9.7OZTO1 


9270353 
9:793743° 


9:794179 
9+704395 
9 9.704610 Io 
9 +704825 


97052545 
92705459 , 


92702452" 
‘9702669 
92703317 


9793954, 


Degree 30. 


Co- fine’ 
sa07535) 


| 9.937238 
9-937155 | 


9+937092 | 
9.93701 9||9 


9936945 | 


9-936872 | 
9939799, 
9.936725 | 
9+535652 | 
92935573 | 


9936505 


9.93543t | 


9936357 
99352 
9. eiatic 
9-935 136 
9:936052 
1 9. 935980 
| 96935914 
9+935840 


9+935766 | 
9535692 


9+935618 


9+935543 
9705040 | 9.935469 


+ 92935395 
1 9: 92935329 


| Co: fine Sine: 


| 


39 


9.699529 | 9. 937312| 


; 


I 


Tangent 
92761. I 51439 


| | 96761731 | 


9+752034 
9762314 | 
9.722506 
Ye 9:762897 
94763188 | 
9:79 3474 
9-783770 
9+75 4061 
9+75.43 52 
784543 
9-764933 
92795224 
9-725514 
9.76 5395 
+756095 
9.76533 5 
9.795675 
9766955 
9:787255 
9757545 
§*757834 
9-768 124 
9-753 413 
92753703 
92758992 
92769281 
9:769570 
9:76 9889 
9.770148 


re 


Ea THIS SERUESSSIEE EEE! 


'Co Tang 


Degree 59. 


Co-Fang. 


/10.238561 , 


10.233259 
10.237977 
10.237536 
10-237394 
104237103 
10.236812 
10.236521 
10.235230 
906235939 


106235518 


10.235357 
10.2}5067 
10+234776 
10.23 1485 


10.234195 45 


10.233995 
10.233615 
1.233325 
10.23 3035 
10+232745 
10.232455 
10.232166 
10.231876 


0.231537 


10.231297 
10.231008 
10.230719 
10.230430 
10,230141 
10.229352 


Tangenc. 


iM Sine 


131 | 9+705683 
32 | 9.705867 
92706326 


3 
435 
36 | 9798753 
37 | 9706987 
/29.| 9-707180 
k 39 9°7°7393 
Ss 92797606 
“an |9:797819 
42 | 9:708032 
43 9:708245 
hy | 9708457 
| 9+7 08670 
na | 9-7 08883 


Ww va 
\o 


709941 
1 PeZ LOL53 
9+7 10364 
9-7 19575 
‘| 96710786 
9+719997 
971129 
9071 1418 
| 9711629 
9.711839 


_ * Degree 30. 


“42 | 9+795459, 9.935329 


9-935245 
9-935171 
9935097 


935022 
91706529 | 92934948 


9-93487 
99347 
9934723 
9.934549 
9-934574 
9934499 
9°934424 
9+934349 
9+934274 


9.934199 | 


92934123 
9.934048 
9+933973 
9+933897 


5 | 94933322 


9:933747 
9+93397% 
9:933595 
94933520 
9+933444 
9933399 


3 | 9+933293 


9.933217 

94933141 

92933086 
Sine 


Tangent. Co-Tang. 


9:770148 
9-7 70437 
9+77072 

9.779015 
9771303 
9:771 592 
9771800 
9.772168 
9:772456 
9*772745 
9+773033 
9+773321 
9.773003 
9-773396 
9774184, 
9+774471 


9°774759- 


9775046 
6.775323 
9+77 5921 
94775908 
9779195 
9776482 
9:776768 
9+777995 
9+777 342 
9+777628 
9777915 
9.773201 
9778487 
9°778774- 
Co-Fang. 


Degree 59. 
| G5 


10.229852 
10.229363 


10.229274 | 


10.228985 
10.228597. 
10.228408 
10.228120 


10.227833 | ; 


10.227543 
10.227255 
10226967 
10.226479 
10.226391 
10,226 104 
10225816) 
10.225519 
10.225241 
101224954 
10.224666 
10.224379 
10224092 
1022380 
10,22351 
10.223232 
10.222945 
10.222653 
10,222372. 
10.222085 
I 00221799 
10-221513 
106221226 


—— nari 


RG Se Se ee 


pCo-T ang. 
74 }10.221225 | Boh 

io 10.220940 
10,220554. 
2 | 10.220368. 
8 }.10.220082 
3 } 1062 19795. 
 bO.RVMOSEL 


Sine . Co-fine © 


ety fe 


9933990}. 
ITT | 21931 G24 |) 907 
92931945 
4 9.931768 |. 
| 92931691 
9.931614. 
9¢71G047 | 92931537 
9716 124 | 9.931460 
9:7 T6431: | 96931383, 
JJ ¥663 91 9.932306 1 
9716845. 9.931229}. 
PoP 17953 | 934152): 
9717259 | 9.934079 
9727459 + 9.930998 
97 17872 | 9.930920, 
9.727859 |-9.930843 


9784195. 
9-784479-4 102 
9.784764. 
92785048. 
9+735.3 32 
9+78565 6. 
9+785990. 
967 95 184 FC 34 
9+736752 | 10.21 3248: 32, 
31. 
39 
M 


1O;2149 2 
LO.254663: 
06214384, 
(LOse2t4o99 
10:21 3816 


9.787036 | 10.212964. 
94718085 .| 9.930766] | 9-787319 | 10.212681) 
“+ Co-fne {Sine - 4 Co Tare.) Tangent 


ER eee 


Degree 58. 


a ee 


“Degree 31. 


Sine Co- fixe. , | Tangent. » Co-Tang. 
§32.).9-713085| 9.930785 |4 9.737319 1.212681 | 30 
P31 | 9.718291} 9.930533) | 9.787503 | 10212397 29 
P32) 95713497 9.93051. | 9.787886 | 10.2121 44 | 28 


33, | 9713793 | 9-939533 | 9.788170 | 19.311830 | 97 


| Ey 9.718309, 9930456 1 19.798453 | 10.218547)| 264 
$35 | 9-749h14 4.930378 | 91783735 | 10-211264)] 95 
36 | 9749320 | 9-930300 | | 9789919 | 1O-gr098r | 24 
37 | 9749525 | 9930223 | | 9.739302 | 10:210698} 23 
638 | 9-719739 | 9-939145 9.785585 | 10.210415 | 22 
39 | 9-719935| 9-939057 |, | 9739893 | 10.210132 | a7. 
do | 9+720.1 40.) 9.929989 | | 9.79015! | 10.209849)) 29 
145, 9:720345| 9-929911 | | 9+799433 | 19-209566) ig, 
“42. | 9722349.) 9-929833 | | 9-790716 | 1.209284 18. 
42. 9722754] 9929755 | | 9.799999.; 1209001 | 17 F 


10.208719| 16 


44. 9-720958 | 9.929577 | | 9799-81 
44. 2 10.208435 | 15 


45 9-721162 1 9.929599 |} 9.791593 


LAS. | 9721356 | 9. 929521 | 9.791845) 102081541 14, 
“47, 9:724570 9.929342 | 92792128 | 10207872! 13. 
448. 9°72'774 | 969293541 | 6.792410 | 10.207590! 12. 

10.207308 | Sa 


Haig. 992 20973-|,9°929288 4 | 94799397 | 10. 
fom | BABY It P-9AVROT | | Do FAZTA | LNPOT OS | AO 
SI: 99722385 1 9929129 | | 94793259 | 106206744 
92722538. 9.929059 | | 9.793 33) 10.206462 
| 2722794 ),9.923972 [ } 91793949. 106205180 
| 9722994). 9-928893 | | 9.794101 | 10205899 
| 96723197} 99253 4 | 94794393 10.205627 
| 98723400.) 9.923735 1! 96794694] 10.205236 
=| 9.723503; 94923956 |} 9-794945| 10205054, 
| 9.723805, | 9.923578 | + 9.795227 | 10204773, 
92724007:19-923499.) 96795508 | 109204493 
Bq | 2221S) 22928420 | | 94790789) 1o.204211 
i | Co-fene:| , Sine- | Go-Tang. ‘Tangent. 


- Degree.58) 


Blo upwe'y an 


fha5es Kikaw Salohs | 


Co- fine 
| 9.928420 
9:9283.41 
§-928262 
9.928183 
9-928104 
219} 9.928025 
9.927946 
9-927867 
9.927787 
9927708 
9.927628 
9927549 
9°927469 
9+927390 
9.927310 
8 9-927231 
9.927151 
8] 9.927071 
19926991 
9926911 
+926753 
526671 
‘| 9.926591 
| 9926511 
| 9:92643% 
| 9.926351 
| 9.926270 
| 9.926190 


92730018 


9.926110} 
Co-fae} Sine | 


Degree 32. 


Tangent 
9795789 
9:7 96070 
9:796351 
9.796632 
9-796 913 
9:797194 
9°797474 
9:797755 
9-798036 
9.798316 
9798596 
9-798877 
9-799157 


‘9:7. 99437 


9°799717 
9-799997 
9.800277 
9.800557 
9.800836 
9.801116 
9.801396 
9.801675 
9.801955 
9.802234 
9.802513, 
9.802752 


60} 


10+203 930 | 59 
10.203649 | 58 
10.203368 | 57} 
10.203087 | 56 
10.202806 | 55 
10.202522] 54 
10.202245} 334 - 
10.2019641 525° 
10.2016841 51 
10.201404} 50 
10.201123 | 49 
10.200843 | 48 
10.200563 | 47 
10.200283 | 46 
Td,doqne3 
10.199723 
reieotes 
10,1991 2 
101196884 : 
FO.1 98604 
1.198325 | 394. 
10197766 
10.197487 
0.197207 
10.196928 
10.196649 
10.196370. 
10.§96098 
0.195813) 


Co-Tang. 


10.204211 60 


Degree 57. 


Sine 
9.730216 
9730415 
9+7 30613 
9.730811 
9-731 009 
9-731 205 
9.731404 
9.731601 
9731799 
9731995 
91732193 
9+732390 
9+732587. 
9732734 
9-732980 


94733177. 


9+733373 
9.733599 
§+733765 
9733961 
9-734157 
9+7.3435 

9°73454 

9.734744 


9734939 


9-735134 
9+235330 
735525 
9738219 
9°7359TA 
90736109. 


~ Degree 32. 


9+925079 
9925949 
9-925853 
9-925 787 
9+925797 
De 925626 
9°925545 
92925404 
9+925384 
9925303 
o 92 5222 
9-925141 
9+925050 
9-924978 
9+9240997 
neSaania 
9924735 
9+924953 


92924572. 


9+924491 
9924409 
9.924328 
9+924246 
9.924154 
9924.08 3 
9-924001 
G923919 
9-923337 
9+923755 
9-923673 
9.923591 

Sine 3 


——_— Se Or 


9.8091 93 
9,80947 5 
9:809748 
re 
9.810302 
a 10580 
9.810857. 


ab hint 


9.811410 
9:811687 


9.815964. 


9812241 
9+312517 
Co-T ang. 


10.195534 
10195255 
10194977 
LOET 94593 


10.194420 


LOE O4IAL 


10.193853 |} 


10.193555 


£O<193309 
£0.192028 


49] 10192751 


10.1924 33 
L0.492195 


1191917 |: 
10.191639 
10,191 362): 


10.191084 


10,1 90807 | 


10,190529 
10190252 
10.189975 


10.189697 
10189420 


10,189143 
10.188856 


10.188589| 


10,188313 
10,188036 
19,187759 
I 0.187483 


Pe oe cn co co Ee oo on eo) 
SR le an oo lSHpweld Am Np | 


- Tangent: | 4 


1) Co-fne 


Degree 57. 


/M, Sine, Co fine yy Tangent  CorTang 
2 | 47321091) 9.923598: | asl 10137483, 60 
“1. £1 9:736309)| 9.923509 bacage lian Bice 59 
b 21 9.736497 | 9.923427 | } 9.813070 110185430 58. 
3 | 90739592 .| 96923340 $1 9.813347 |10.186553. 57 
| 41 94736985: | 9.523203 1 | 9.813623: 110.186377. 56 
&| sepprehe!| popes fats Ata8yn| ToaBétor, 55 
tO} 9.737274 | 909230934] 9,314175:| 10.48 824! 54 
Z| 96737497 | 969330161) 98144520) 10185538 59) 
3} 9.737664.| 9492293044 95814728: 10.185272 52 
Ht 9.737354 | 99922351 904:} 10¢184996 81 
| 10] 9.738048 | 9.922768 152791 10.184720 50 
EL} 9.738245 | 9+922680 10.184445 49 
“fo | 9.733434 | 9.922605 Foi84169 48 
13) | 9738527. 1 9.922520 10,183393 47 
ly 9.733820 99922433 10.183617 46] 
15] 96739013 | 92222355 10.183342 45 
16} 96739295 | 9.922272 | 10.183066 44 
17'| #739393 969221391 | 94817209) 10182791 43 
18'] 9.739590 | 93922105: | 10182516 42 
19 96739783 | 94922023 591 10.182040' gy 
20 | 96739975 | 919219408 | 9.818535! 10181965! go 
aI 4.749107 9-9218571 | 9.818310! 10.1816 35 
22 | 9.749359 PLIATOS | 91818535! 10.181415 ) 33} 
123 | $.74055° | 939216900! ~ 9.818860) 10.181740 | 37 
2% | 9.749742 Pea | 9819135 | 10.1 80865 26 
/25,| 9.740934 | 919205344 | 9.8tg4to | 0.180590) 35 
26 | oo741t 2s | 99224414 I'9.81958q | lou85z15 | x4 
38 9.741507 Gs92E 274. 9.820234 | 10179766 32|: 
2g} 9.741698 | 949211994 | 9.820562} 10.1 79492] a4) * 
30 | 9.741889 | 221100) | 4.920785) 10.179217 | 30) 
We fe | Sine | Co-Fang} Tangent | m Nf 


_ Sine 
3.742853 | 
P .7 42030 
2] 96742271. 
9742461 
90742650 
91742842 

9.743032 
99743223 
9:74341 2 
| 9+7 43002 
9+743792 
9-743 32 
92744171 
9744361 
9+744559 | 9 
95744739. 
9745928 
9745157 
97 45396 
9+7454.94 
92745933 
9745875. 
9°74 038 
9.746248 
94746439 


158 | 9.747127 


+4 pr Go- ‘ne 


en 


59 | 96747374 ae 


Teadcaccall 


9.9221 “922107 
9-92 Pa23 


17920939 


9+920355 
94922772 
96920538 
9 +9206 04 
92920520 


9+920436 | 


5 929352 
9920258 | 
9.920154 
94920093 | 
992901 5° 
9919934 
9.919885 
9691'9762 
9°91 9577 
9919593 
991.9508 | 
HPL GAZA. 
9+919339 
9 P9254, 
9.919169 | 
7-71-9033 


92918 71099951, 


9.918515 
9.9188 30} 
929187 


G0 | 9.747562} 9918574 


Sine 


Tangent 
* 9.820733 
: 9.321057 | ‘10. 173933) 29 
91921332 
- 9321606 
“ 9,821830 
9.822154. 
9.822429 


9.822703 
9.822977 
9.323250 
9823524 


9.323793 3798 


9.824072 
9824345 
9.324519 
9,328 824892 
9.0251 166 
9-325439 
9.825713 
9.87 5986 
9.8265 325259 
9.825532 
9.326305 
9.827078 
92327351. 
9317724, 

0327897. 
Ss $2315.70 
9328442 
92328715 | 
9,328 19328987 | 


Co-Lang. 


Degiee 56. 


ca Lang.) 
LO.179217 30 ; 


10.:7366%: re 
10.178394 97 


10.1781 29 | 25 


10.177846. l25 ; 
19.077 574 24 
10.177297 } + 
10.177023 
10.176739 a 
10176476 | 20 
10,176202 Ito 

10.175928 | 18 
10.17 5655 117 
10.17538t | 16 
ro. 175103 15 


10.1 74834 | 14 
10.174550 | 13 
10,174237 } + 
arin |i 
LO. 73741 
10.173468 le 
10,173195 
106172922 
10172649 
10.1 7210: 
10,171830 
mE 
10.1712 
101171012 


} ‘Tangent. 


= eee & An eo 


Degree 34.- eas | 
ri sy : 
ee ee ee Sea | SL 
sa ia Ray ack a 4) Ble a been 2 
a3 9747562 | 9-918574 9:828937 | 10.171012 | 60 
= Tost | overs 9.329260 | 106170740] 59 
2 | 9747936 9.918409 | | 9.829532 | 10.170458 58 
a ‘| 9.018218 825805 | 10.170195 1 5 

3 Zhe ls a et8eay" 8007? 10,169923 | 56 
a ee tBa97 | 9.918147 | | 9-830349 | 10169651 | 55 
a Ochs 9.918052 | | 9.83052! | 10.169°79 | 54 
6 teas 9917976 | | 9-83¢893 | 1.169156 | 53 
a 9:74 70. 9.917891 9.831169 10.168834 52. 
8 a RNS 917808 | | 9.831437 | 10-168503 | 51 
ata oe e764 9.831981 | 10-1680r9 | 4g 
II eee 9.517548 | | 9-832253 | 10167747 | 48 
12] 9:749 Bs 9:917462: 9.832525 | 19-167475] 47 
13, | 97499 3 90917376 832796 | 0.167204] 46 
IA ah Bet 9+917290 | | 9.833068 }10-166932 45 
16 ener | Soo Tk 4 9.833611 | 10166389 | az 
17 | 9.759729 9.917032 | 9.833882 | 10.166113 | 42 
13 Ath Wek ESE 9.834154 | 10-165846 | qr 
19 ites) 92916859 | | 9.834425 | 19-165575 | 40 
20 ee 4 9.916773 9.834596 10165304 | 39 
21 | 9751469 9.916696 | | 9.834967 | 19-165033 | 39 
22 eae re 9.915600.| | 9:835238 | 10-164762 | 37 
23 | 9:751 3 9+916514 | | 9.835509 | 1164491 | 36 
st | $:750207 | 9.916427 | | 9.835780 | 10.164220 | 35 
25) 27 Fro | 9916240] | 9.836051 | 10.163949| 34 
“ie chgatas 9.916254 | | 9.836322 | 106163678 | 33 
25 | 9.752760 | 91916157) | 94836593 | 10.163407 | 32 
28 | 97527 9.916080 9.836864 10.163126 33 
29 De ctiaat Ay a 9.837134 | 10.162866 | 30 
oO} 9. | Zee re Ta me Poo 


UE ENSnENEOEEE 
Degree 55. ° 


Degree 34. 

Sine { Co-frie ,, Tangent Co Tanz. 
96753123 $51sces | 9-8 37134 | 10.162856 | 30 
9-753312| 9e¥k5907 | | 9-837405 4 10.162595 | 29 
96753495 99905820 | | 9-337675 $10.16'2325 | 23 
9.753679, 9-91 5733 | | 9837945 | £0.162054' 27 
9753852: 9915945 | | 9338215 10,161734 | 26 

35 | 2.754016, 9.915559 | 9-838.487 | 1.68513 | 25 
754229 9915472 | | 9-338757 10.151243° 24 
Y-754412\ 9-915,.85 | |9-839027 | 10-160973 | 23 
9754595 9-915297 | | 9-339297 | 10.160702 22 
9:754778, 9915210] | 9.839563" 10.160432 | 21 

40 19-754950° 9.915123 9.839838 | 10.160152 | 20 
9+755143, 92915045 9.840108 | 10.159892}1 
9:755325| 99914918 | | 9-840378 | 10.15 9622: 1 
9:755508 | 9.914360 9-340647 | 10-15)352 | 17 
9-7$5590' 9-914773 | 19-840917 | 10-15 9083 | 16 

45|9-755872 9.914585 | [9.841187 | 10:1 58813 | ES” 
9-7596054 9+914597 | | 9.341457 | 10-153543 {14 
9756235 9.94510] [9.341725 | 10.1 58273 + 13 

815-755413.| 9.914422 | [9.811995 | 10158904 112 
9756600 $-904334! 19.842256 } 1.157734 1 

0 9756781 9.914216) 1 9.842535 | 0.157365 10 
9-755953 , 92944158 | ]9.842394 | F%157195 

219-757144. 9.914970 | 19.843974 | 10.155926 
19.757305, 9+9°3992] | 9.843343 poe ts 
9°757597. 92913894! [9.343502 | 106156337 
97575 9.913306 | 9-8 43832 | 10.155118 
9:757359 9-yl3713 | [O84 51 | 19-855349 
9.758049 9-71 3630} 1.9.344429 | 19.155580, 
92758230 9-913542! [9844599 | 19.155511 
975341 9-913453{ |9-844953 | 19.155942 | 

60} 9.753591 9-913324! | 9-345227 | 10.1 54774 
| Co fine. Sine Co.Fang. Tangenc. 


Degree 55. 


9 
8 
7 
6 
a © 
hy 
3: 
2 
I 
= 
M 


[39 


| Sine - 


9-758591 
9.758772. 
9.758952 
9759132 
9.759312. 
9-759492 
9.759672 
9+759851 
9s 7600231 
9s 760210 
9 3760399 9-9 

iis 9.750569 | 91912} 384 

9.960748 | 9 RUSI99| 
| abun Q- .gi2210 ! 


Ca- fine- 


ee en | 


90913276 
a 
9.913091 


sin ceteare 


912833" 
9-912744 
9912535 


Paes} 9.9% 2121" 
9781235 9-942232 |. 
9-761464 -9- 901942 | 
97 51642, 9 911353 | 
-QeJGIB2E 9911753 | 
9761999 F-91156 74 
9:762177-| 9 JLL534 ; 
| 7 T8255 | 92.9 E495 
; 22} ebterpae bet ae 
, 33 i 9.792712 F-PLIZ15 | 
|: 967 6.288.9 9911223 , 
2S | %753057 1 9-9 4136 | 
25 9.753245 | HOLIGS | 
ae 9.753422 | 240956 
--G793599°! Goh 
"29 | 9-763777,, #989775 , 
73219 753954 9493 0985 
| if. Sue” | 


meas re go) ae Py x ™ cal 


2 
Ee | 


i 


bs 


i ae ~Deggee 33. 


: Tangect 
| 9.845227 §227 
94345495 
9.845764 


9+ 943364 |, 


9-91 3010 | 
P2ERS | 


y peak] 


93481 8r 


92949254 
9.849789 1Os15 2215 43 


9.85035 
9. 850593, LO. EAP AOS | 4° 


Co-Fange 
10.154774 st 
10,154504 59. 
Hs ie heats? a 
says reeeeees 56 
9.845570 | 16.153429 55. 


ee 


9345839! Lot 5}161 54. 


9847107 | 10.1528 52 | 53° 
9-347376 | LS.1§2124 | 52° 
9+847644 | 106152356 | 51. 
9+347913 10,152037 5. 
1O.15 1519 | 49. 
Bulisse 43 


9-348717' | FO.P5b283 | 47) 
9-845685 | LO.Is tors | 4S) 
Ie ae a 


9. Bygsp2 | 1196150478 | 4. 


gib5c057 | 10.149643 | 
1p! 14.9675 | at 


9.850351-+ | 10. “149139 39 
9.351128") 10.148372 | 63 
91351396 j 10-1 8504! 37 
9.351654 | 10-148336 38 
9451931 | 100198059 135 
98521991 10.1470 | 34) 
DERG | ES Oe 33 
952704 | LO47 297 a 
95853061 1 10.1 45999 34 
9:35 3+ 63° 10.1 $1732 | | 32 
Co Tang. i Tangent M 


. - 
— 


Degree 35. 


Sine 


Co fine ne ¢ |, Tangent Co Co Tang. a 
9:763955 9-910585 9:853268 | 10,146732 | 3° 
9:754131 | 9- §-910595 | | 9-853535| 10.14546s | 29 


9.764306 | 9+91.0$06 | ' | 9.853802" 10.146198 
9.754485 | 9910415 | 91834059 10.14.5931 
9764562 | 949103251 | | 9854335 | 10.145664 |; 
9-764838} 9-910235]' 9.854603 | 10.145397 25 
9.910144| | 9-854870 | 10.145130 
9.910054] 9352137] 10.146852 
9.909993 9.855404 | 10.146596 
9:7555441 9+9938 AF 9.855671 | 10.145329 | ° 
9795720 | 94909782) | 9:855937 | 10.14.5053 } 2 | 
9.785856 | 9.990144| 9:356204} 10,143796 
9786071} 92990054! | 9356471} 10.14.3529" 
9:786247 | 9-909953 | | 95856737] 10.143263 
9756423 Poo 19-857094.| 1 2.142995 


9.725015, 
9765194 
9+755367 


9-756593" 9+909782.j | 9.857270 | 10.142730 


AB | 9.766774 9.909237 ; | 9-3575374 10.142463 | 34 
147 |'9 765949] 9.909145 | | 9.357803 | 10.142197 | 13 
43 |-9.757124) 9.909055 | | 9.358969] 10.141931 | 1? 
149 | 9.767299, 9-903954,| | 9:358336.| 10,141664 | 7} 
150° :757474| 2.908873 119 9858502 | 10,141398 Ue 
1st |.9.767649) 9.903731 ( | 9.853958! 10.141132 8 
62 el be 9908592 | | 9.859134! 10.141165 i 
53 | 9797997 91908599, y-8; 9409} 10. 140809 | 7 
54 | 9-768173 | 9-903509,] | 9.859656 | 10-145334 
55 | 9-768348 | 9.908416 G5008% | 10.) 9058 * 
65 | 91768522 | 9.908324 | | 9.9503 98 104139802 |. * 
57 | 9:798596 | 92928233! | 9.862464 Fe pe 3 
58 1:9.753871 | 9907841 | | 9.850730} 10. 139479} 
59 1 9.755045 | 9908040} | 9.850995 | 10.13.9005. 
69 | 9.769219 9.997953 9.861251 19.1 38739. aS 
“Coxfixe | Sine | Co Tang. ' Tangent ! Mi 


Degree 54. | | 


la porn! ol; 


9-7 70250 
3.770433 
92779505 


= 
| ON CON A 


9779932 


9.771270 
3. 771843 
M77LITS 
9771937 
9+77 2159 
9-77 2331 


9:772575 
Oe 7723 47 
92773018 
| 9°7735%99 
| 9-77 3354 
| 95773533, 


9.77 38:75 
9:774015 
9:77 4217 
| 9.774338 


| Co fine 


9°779779 , 


9.771125 ° 
9.771298 


96772503 


9.773704 


. 


Bagree 36. 


one 


me) € Ci fit. sear Coreg. 
219 | 9.997953 |} 
a 9.907855 


— 


9- 99777 4 


: 3776821. potted 1d. tind 
9+3°7592 43 1 9.362323 110,137677 

9+ 997493 |. 9.852589 | /LO.C37400 

9 907405 | | 9 9528544 10, 137145 | 
9-927214 45 9853119 | PRs 136339: 
9+997221 | | 9+853335 [12% 1135615 | 
9+99712914 9 sad Sum Fi -135350 
«997027 aa 5 ae 
9: 9: 99594 


9.905750 gasyrto | Lioptte3ey 
9.905567 9.364978 | 10. 135024 
9.908574 9.355242 | 10.13 4759 
9.905432 11 9 9.355505 10.134495| 4: 
2338189 9.855779| 305134230] 49 
9+995295 |3 9 895935 10,133985 
9. 905203 |; 9.7 56300! 10,133709 
9+995111 | 9:35555 10.1 33436 
9.905013 | 9 9.35632). 12.133174 
Y- 703.925 | 9857994 5 10,132306 
9.995332 |, 9357358 "ong 132542} 
9. 903738 | 9136752} | EO. 132377 
99 1905535 || 9.857837 | $9.532113 
9995552 § ibs 853052 | 10.131943, 
9.925459 || i 9.358406 | ra.1315 94 
9.995365 1° 9 353589 { ¥0.131320 
9.908272 1 9.853945 | 0.131055 
9.925179 9.359299 10.1307 95 | + 
Si ne. fi \CoLang. Tangen: 


Degree 53. 


— —— oo a 


9-774388 
9-774558 
9-774729 
9-774899 j 
9775079 
9:7 75249 | 
9+775410 
9-7 75590 
9:77575° 
9775920 
9:778299 
9776259 
9775429 
9:776598 
9:77£793 
92775837 
9-777106 
9 777275 


Sine | Co sfine 


Degree 36. 


92905179 
9.905085 
Fr9I4952 
9+504898 
9.903804 
9504711 


9-90.4517 
9.904523 
9-904429 
9+904335 
9290424I * 
9-9O4147 ; 
999405 3 5 
9+993959 
9903854 
9-9°377° 
9.903676 
9.903581 
9+903485 
9+903392 
92993298 
9-503 203 
99034 o3 
9993013 
9° 902919 
Dok ag 
9+992729 
9+992634 
9992539 
92992444 


Sine 


~ 


Tungent | Co Tang. 
9.869209 10.130791 
9.859773 10.130527 
92.35.9337] 10.13026 3 | 28 


9.870001 


9.870265} 10.129735 
9.870529] 10.129474 


9879793 
9.871057 
9.871321 
9871585 
9.871849 
9.872112 
9.872316 
9.3'72640 
9.872903 
9-873167 
9-373450 
9873694 
9873957 
9.874220 


9:874481 | 10. 


9.374747 
9.875010 
9:875273 
9.875536 


987578) | eeabeee 
9.87606 3 | 0.123537 
9.8 76325 | 10.123674 
9.875589 110.123411 
9.876858 | 10123144 

9.972349 9877114 10.122835 x 
“Co Tang \ Tangent M. 


Degree 530°" 


30 
29 


IQ, 129999 | aut 
25, 
10.123207 | 24 
10.1 28943 | 
10.128579 
10,.128415 
10062815 FI 
10,127888 
10.127624 
10.127360 
139.127°997 
£0.125835 


10,1246570 


5779463 


9. 77979 93 


9. Popp ane 


—-— 


| 92782132 
| Aa E 


9.782454 


_Co-feae.3 


_ Sine : 


90779631. 


9. 779955. 
9.780133. 


Degree 37. 


Co fine 
9.902349 
9-902254 | 
9.902158}! 
9.902063: 
9+901987 
9-921872 
9.901776 


1 9-901681r] 


9901595 


| 


Tangent 


9.87711: 


9:877377 


19. oat chat 
1 9.077903 
9.878165 
9.873423 


‘9. 578783] 10 


9.8783 
9.879216 


Sestak 9: 379478 


925013911 
9. 9.501293. 


| 3.501202" 
9.901106 | 


9-SOLOIO } 


_— 


Foci 


929006 26 | | 
| 92999529. 


9+900433 


I | 94990337 |4 9. 
{ 92900240 }4 9. 
9.900144 |} 9. 


9« 900047 


| 9-399951 


9 9.899854 4 


9: 399757 if 


9.89956 3 
9399467 
~ Siwe 


cen 


Fe 9.385003 
J. 88025'5 


ee ——= Ss ‘ 
— 


Co-Tang 


Degree 52. 


H9 379741. 


Co Co-T ang. 
TO. 10, 122885 


10,122623 


10.122360 
10,122097 
TO. 121334 |. 
Io. 1O.421572 


lo. 120522 ‘ 
19, 19,120259 | 


Tot T9997, 
LO. TL9734 


10. 119472 
LostisosS 


PO.118161 


TO. 117375 
IO.LL7TI4 
10.115852° 


Io.f 15323 
10.116056 


TO.115543 


10. 11 5020 


10s 117899 
Lo. £9-117637 |. 


10.116 590° 


10.11 5805 | 


LO.tig2to | 


Lo. irBg04 : 


10.11 5281°, 


“Tangent. ) 


me 


60 
2g 
‘57 4 


, Tangent 


4 5.835212 
9-385503. 
9835765" 
9.985625 
| 9836283; 
‘| 9.886549 
2199381) 


plow is diovan ® 


9-78; o. | 19899204; 
9787883 "9: ; 7418 92890155, 
$2] 9.788045! 9.897320) |9:899725 
9.798203 9.847222) | 93490985, 
| 9-788:.70 «9.397123 | 9891247, 
155 | 9:793532., 9.897225! 19.8 91507. 
12561 9-788594.. 9.395925 | 9.391783. 


957 |:9-7833 55 9.396828 | 
168] 9.799018) 91396729 
59] 9789180 5.945-31. 
al 


28. 


at 


AMepree 525. 


| FOsdd 2145 


f TOd11623 | 17 
| TOEL1362 116 


} 10.110318 412} 
9899943 « 


eae }£9,.107718. 
: 9BIB5IG) 10.107458 
9:789342 9-836532: 19.3998t0 | 10.107199 
Co fine | Sine. \1.Go,Fang.| Tengen 


Co Tune. 

10.115920 
TOgt 14759. 4 
AToIrggg7 2 

10.114235,) 27’ 
10,413974 126 
0.113712 » 25° 
10.113451 24 
0.11319)! 23 
1o.1 1.2028 ‘ 22 
10112667 1 91,. 
0.112406 } 20 
Ig 
is]. 
I 


30. 


10,111.83 4 


ro.rition | Es 
TOebLOS40 414 | 
‘LOsLL0§79. i2 


i“ 


10.119997 F411. 
19.109795 110! 
10618953511 9° 
10,109375 
LO.109014) 


10,103753> 
10.103493. 


EG 7 972 


Blo Porc artye =4 han ON 


= 


9.739342 
9-789504 
9.785685 
9.789327 
1 9-78 9988 
9790149 
92799310 
9.790473 
9.7 90532 
9-750793 
9799954 


TOG oni OARS re) lol 


GTIIIT5) 9 


> 


Degree 33. 


Sine { Co-fize {{ Tangent’ 


9856532 11 9:392810 
9.896433 || %893979 
9.896335 || 9:39333° 
9.596236 |) ‘9.893591 
9895137 9.893951 
9.856033 || 9-394411 
9.8 35939 
9.895840 
9+395741 
9895641 
9.895542 


9.894945 || | 
9394846 | 

9-894746 
9.894646 


Co-T ang. 


10.107199 


—  -——— 


10,105930 } 


10,105639 


10.106149 
10.10383y 


10.105623 


10,105368. 


10.105108 
10,104848 
10.104583 
10,104328 
10,104068 
10,103808 


10.103023 


| 10,102769 
10.102599 


10.102 249 


10.105409 | 


{ 10.103548). 
10.103283 


92557 | 9-394545 


a a 


| 9579399 


| 9:794249 | 959. 
“Co-fixe | Sine ; 


Te ee ear 
a : - —" 


— eae 
: 4 


| 94909505, 10.099395 


Sine 


— 


Degree 38. 


Co fine 


9-7.94149 | 9.993544 
9:794308 | 9.393444 
| 9°794497 | 9.893343 
92794926 | 9.893243 


9.794784 
9794942 
9.795101 
9+795259 
9°795417 
9795575 
9-795733 
9-795891 
9-796049 
9°796 206 
9795354 
9:7 521 
| 92796678 
9.796836 
| 96796993 
9797150 


59 | 9.797307 


“| 9797464 
9797821. 
} | 9797777 


9.893142 
9893041 
9.892940 
9:89283 9 
9:8927 38 
9.892637 
9.892536 
9.392455 
9:892334 
9:892973 
+9.892232 
9892491 
9891929 
y-891 327, 


9.891726 | 


9.891624 
9.891 522 


9-991 421 | 


9.891310 


9891217} 


9-797934| 9891115 


9-7Bo9t 
9798247 
9.798403 
9.798560 
9:798716 


— ee 


Co-fine 


9891013 
9890911 
9.890809 
9.890707 
9.890605 


9-798872 | 9.890503 


Sine 


Degree 51. 
H 


Tangent, Co-Tasgz,)_ 


$+990605 
9900854 
PPOTIZY 
9.901383 
9901642 
92901901 
9-902160 
9+ 992419: 
9.902678 
9+992937 
9:993196 
9+903455 
9903714, 
9993973 
9+9°4232 
9.904491 
94994750 
9.905008 
9+905267 
$+905526 
92905784 
6.906043 
9-905302 
9.906560 
92907077 
9+907336 
99975 94. 
9997952 
9.908411 
9 908369 


Co-T ang 


ee 


10.099395 
10:099135 
10.095876 
T0,093617 
10,0983«8 


fo,0y8cgg | 25 


10.097839 
103097580 
10.097321 
10.097062 
10.096803 
10.096544 
10.096285 
T0.096027 
10,095768 
10.095509 
10,095250 
10.994991 
10,094733 


10,094474 


10,094215 


10.093957 
10.09368 
10.093440 
10,093184 
10,092923 
10,092664 
10.092406 
10,0921 47 
10.091 889 
TO.091631 


Tangent. | Mm 


30 
| 29 
28 
| 27 
126 


to 


cae TURN eR i?) 
QV liOrnwe pin 


low pwplu an coro | 


Sine . 

9:798872 
9-799028 
92799184 
9:7 99339 
9-799495 
9799551 


9-799951 
9.800117 
9.800272 


9.900427 


\o.coNN Khai te! = 


9.800737 
9.800892 
9.801047 
9-301 201 
9.801356 
4.801 510 
9801665 
9.301819 
9.801973 


9.802282 
9.8024 5 
9.802589 
9-802743 

802857 
91803050 


5.803457 


ae  Co- fare 


9799806 | ¢ 


9.800582 | 9. 


§.802127 | 


9.803204, 
9.803510 


Degree 39. 
Co fine 
PemaSOS 119: 908369 OPtE 33 
9.890400 | | 9.903627 , 10.091 373 
9.890298 || 9.908335 , Lo.ogrii4 
9.890195 1] 9.909144 | 19-0905561 5 
09402 [0.090598 


Tangene ;Co-Tang. [ a 


14 


oe eee fee 


pr3toa98! 
9-9LO95T 
9.91 £209 | 10.008 741 
9.911467 | 10,0833 3 
9.911724 | 10,0388 2%5 
9.911932 ;' 10,0830174 
9.912240 | 10.087760 | as. 
9.412498 | 10.087502 
9.912756 }10.087244 
99 FZOTA | 10.08 5985. 
9-91 3271 | 109085729. 
9-953 529° 10.086471, 
9.513787 | 10.08.5213 
'909¥. 4044 | 10-085 956°] 
9.914302 | £0.085598 | 3 
9491456 > | 10.035440. 
ip-phASt7 | 10.0851%9 
92915075 | 10.08.1927 
92515332} 10,08456> | 
9+915550 (10,034.41? 
9-915847 | 10.034153 
LOT 10,03389 


S ine: || Co-Tang. | Tangent. 


— 


Degree 39- 


Sine \Co-fie_, Tangent | Co.Tang. 
PEOBAIS 3B EI7 IS | pinegtow wos} 
9323564, »' 9.837302 || 9.916352 | 10,083633} 


9.803317 9.387198 
9.303970, 9.837033] 
9.804123 9-385 989 


3 
10,08338; | 2 
10,083123 

10,082866 


9.854276 9.836884 10.0826@9 |. 
9304428 9.836780 10,082352 
y-80 4581 |9-836675 0.082094 
9-824734. [9886571 10.081839 
9.824836 |9-686456 10.081 68 


219805038 | 9:886361 |. 19,081323 | 20 
| 10,080066 | 

10,080809 
10,0805 '52 
10.080295 
10,080038 


10,07 978! 
10.079524 
10.07.9257 
1o.c79n1? 
) EO-Q7B 753 

_10,078496 
' 10,078:240 
103077983 


90920219 
92920476 
99297 33. 
9920990 
9.928247 
9+921503 
9-924 760 
'Qe922017 
9.922274 } 
(94922787,}, 1 
9+92304 
»| 9+923300.) 


$534 o.807011 (93449044. 
4544 9.807162 %83488y | 
45519.897313 | 9.834753" 
| 96807464, | % 384677 | 
71% 807645 4572). 
3494897755. | 9-234 
59 9897912 19-834 
} 4 > / } ‘—~; 

1&0. file, 


—— 


~~ we 


lo knw ala avid; 


- s - 
é 


to ON ala pute -lolS . 


| 9.881506 


Degree 40. 


e_| Co-fiw 


9810316 
9.810465 
9.890614, 
9.810763 
9.810912] 9.882228 
9811061! 9.8! 
Br1210 
paves 


9835655 
9-811804 


9925634 
9+9268%90 
9+927 147 
9927403! 
9927959 


9.931499 
Co.Tang ” 


Degreetag. | 


-10,076185 


0.075673 
-10.075417 | 
~10.07 5160 
25099 | 10-074904 
10,074647 
‘} 10.0743 91 
| £0,074135 
-10.073878 


410,05 9013 


Co.Tane- 


10.07§939 


10,07 2853 
10.072597 
10,072341 
10,072085 
10,071829 


10,070036 
10.089791 
10,06 9625 
10.6" 95 
10,05 4269 


10.068757 
10.068 501 


Tangent. 


—? 


eee LO LLL LL 


Degree 409. 


Ca- frre 


My. Sine 


30 | 981 2544- 5.881055! 


31-' 9.312692 
ae We 2a 
33. 9.812588 
34 93131 5 
35 | 9.8132 ; 
3 BE 3 
37 343° 

9813725 
| 9-313872 
9.814019 
9.814165 
9-814313 


9.814507 
9314753 
{9.314920 
9-815246 
9 815193, 
96315329 


9.315531 
4 9.815777 


9.813578. 


9.815485 |-9-8 


9880939 | 


9880329 
‘9.880722 
| 9.83051 3 
sis Ae 
928803 
9.88528 it 
9.880180 
9.880972 
9.889953 
9.879855 
9 379745 | , 
/ 


92814469 | 9-379537 


—_—-— 


Tangent 


9931499 


Co Tung. 
10,0$8501 


9.931755 [10058245_ 


Ge 3 2010 10.067959 
9.932268 | 10,067 734 
Foy 2522 $10.967478 
9.932773 | Lo0057 222 


233, a 
9:9 53292 
9+933545 
9-933800 
9.934050 
9934311 
9.934597 


9.934822 | 


10,066 957 
10,9557 iI 
10.066455 
194066230 
10,065944 
10.265683 
10.065433 
10,065177 


94935078 | 10.064622 
«935333 | 19-094656 
9935589 17 0.054411 


9-935344 
9.436109 
9:939355 
SAVORS 
9.935855 
9937121 
9-93737° 
9+93 7932 
9+937837 


9.939142 
9.933397 
9+939553 
9.933908 
9+93 9183 


3 


10.2541 56 
10.66 4500 
12406 3645 
1 0.063389 
10,0631 34 
10.062879 


10.052673, 
£0,062353 4 


10.062113 
10.051858 
10.051692 


Se tee Se sc np as cient 


BERS LS IS's| 


| Degree: 48. 


Degree 41. | 
i : 0-Lan, eee a 
M | Sine | _Co-fine Tangent, € i ne | 
019.8 6 9-877780| 9.939163 | 10.050337,| 00 
2 | 9:816943 9877670 | | 9.939418 | 10-08058., 59 | 
ee 3.877560 9.939673 | $0.060327 | 58! 
2 | 5 Si7a33 9977459 | | 9.939928] 10.060072 | 
are 9.94737 9977349 | 19.940183 | 10059816 |. 5! 
, non 9377239 | 19.94043 10.059562 33. 
Sates 9.877120 9.940593 10,959307 £54) 
16 one 9.877009 deur tacen tee 5: 
. : . 8 ~04120 10.05 79 
2 9818103 Pesbas sete | 10058542 5t | 
no | 1492 9.876568. 9941968 | 10-053032 43 
nr [94518536 9-376457 | 1.942223 | 19057777 | 4 
12 9.818681 90375347 9.94247 -10.057522 47 
13 Se Rees FO aeaass | 9-942733 10,057257 4 | 
¥4 9.818969 ' 9376125, 9.04208 10,037012 45 
15 21133 9.876014 9.94324 10.056757 a4 | 
16 9819257 9.875904 994349 10.056502 43 
7 toe 9.875793 9+9437 52 | 190056248 oe 
38 | 9-81 9845 9375682} 15,944097 | 19055993 41 | 
19 | 9.919899 | 5.875571 9.944262 | 10:055738 | 49 
20 | S932 9375459 | |o.944si7 | 10-05 5493] 39. 
ar | 9319976 9.375348 Bea 10,955229] 33 
nad EO 9:875237 | | 5.945026 | 10-°54974 36) 
23 | 9.520263 | og e125 {| 1945281 | 10.054719} 36. 
3  aonaa $-875008 9.945535 | 19-954854 35 | 
23 oe 9.874993 | | 5.945790 | 10054210] 34) 
26 aarp 9.874791 9.946045 | 10:053055 | 33. 
27 9,820 36 9.874679 9.946299 ; 19-05370 32 
28 | 9820979 874568 9.946594 | 10-053446 | 3t | 
29 | 9821122 fees 9194324 101053192| 30 
30 9821264 Sine Co-Tange-\ Tengen UM. | 


—— 


-——_—_s- 


Degree 4 8.- 


Sine», Config: Tangent Co-Tang. » 
3321254 | 9.874556 || 91949808 | To.053152| 30 
9.321407 | 9374367 } | 9.947083 | 10.052937 } 29 
7821550] 93742105 | 92947317 | 10.052682] 23 
9821692 | 98741721 | 9.947572 | 10.092428 | 27 
y-321835 | 9574008 9+947326 | 10.052173 | 26 
9321977 | 9-2/3399 | | 9.24808! | Lo.o5igty | 25 
9822129 | 9-373734 | |9-948335 | 120051664 | 24 
9.322252 | 9373672 9.943592 | 10.051410 | 2 
9+822404 | 92373550 | [9448844 | 10051156 | 22 

822546 | 9:373447 | 19-949999 | 19050901 | 25 
9-8 22383 | 9973335 | |9.949353 | 10.050647 | 20 
9-82283 > | 98/3223 | 19-949697 | 10,950393 
9.822972 9373110 92949852 | 10,0 0133 
9.323114 | 9.372993 | 19.9504 16 | 10.04.9334 
9.323255 | 94372335 9+950370 | 10.0496 30 
94823397 | 9+372772 | 19959925 | 10049375 
9.323538 | 9-872559} | 9+95°879 | 10.04 9121 
9.823680 | 98725464 | 96951233 | 10,.048867 
9.823821 | 93872434 | 19-951338 | 10,048612 
9.823952 | 92372321 190953542 | 10,048358 
9-8 24104 | 9-872203 } | 9.951899 | 10,048104 
9824245 | 923720941 | 96952150 | 10,047850 | 
9.824396 | 93719951 || 94952404 | 10.047575 
94824527 | 9:371858 | | 94952059 10.047 341 
90821667 | ¥-871755.||.9-952915 | 10.047397 
9.824808 | 9-371 941 | | 9.953187 | 10.046933 
98249 $9 | 9-371538 | | 9-953421 | 10.046579 
9.825090 | 9-871414] | 9.953975 | 10.045325 
9325230| 9-571304 || 9.953929 | 10.045071 
9.325370! 9871187 | | 9-954183 10045817 
9.325511 | 9871070 | | 9-954437 | 10,045562 
Co- fine | §ine Cv Tang-| Tangent }: 


Degree 43. 


Cramer 


| Sine , Co fine 


9825511 | 9.871073 
1 9.825651 9.370960 
G325790 | 94370845 |. 
9.825931 | 9.370722 
9.826071 | 9.370918 
G8252i1 | 9.370504 
ja |e 
| 9.825351 | 9.870390 
1 9.825491 | 9.870175 ' 
1 9.825631 | 9.870161 
| 96826770 | 92370047 
| 9825930 | 9.359933. 
| 9827049 | 9.369813 
' 9.327189 | 9.869704 
| 92827323 | 9.369589 
| 9.827457 | 9.869474: 
15 | 91327505 | 9.859360 
16 [9827745 | 9.865245] 
17 1 9.827834 | 9.859130 
13 | 38 


ie 


IO. ON Alu bw p 4/16 


12 


ee 
Wo 


20 


20 ; 9.828301 
21 


(| 9828439 | 
22 } 9.828578! 
23 } 9.823716 
24 { 9-328355 | 9.868324 
25 | 9:32893 | 9.868209 
9-329131 | 9.858092 
9.829259. | 9.867978 
9.829407 | 9.857562 
9.829545 | 9.967747 
9.825683 | 9.857631 
Co fixe | Sine - 


9+368555 
9.868429 


Tangent, Co-Fang. 
9-954437 | 19:045562 


9-9.54691 | 10-045303 
9954945 } 201045054 
9.955199 | 10044800 
9.955453 | 1%0345 16 


9955707 ; 10044292 ° 55. 
| $0.044038 1.54 


9958951 


9.956215 | 19043784 
92955459 | 196043531 


9.959723 
9.959977 
96997231 
9957435 
9+957739 
9:95799} 
9959245 
9-953 509 
9.953754 
9+959008: 
9.959292 
9959515 
92959759 
9+960023 
9+96 0277 
9+989530 
94960784 
94951038 
9.961291 
9+951545 
92961799 
92962052 


—_— — 


Co-Tang. 


10.0 43276 


10.04.3923 


A LR A SEES 
Degree: 47. - 


10.042515 
10.0425) 


10.042307 | 


10.041753 
TO.041246. 
10.040992 
I 02-0407 8 
10-040405 
10.0402 31 
I 0.039977 


0.039469 
FO,039216 


10.038: 

ie oaphod 
10,038455 
10,038 201 
10.037947 
Tangeat 


Eee 
Degree 42 


— 


60 


52] 
53 
| 57 
| 56 


SRESLECS ESI ABS 


Tangent ,Co-Tang. 
9-962052 |19.037947 | 30- 
9-962305 | 19.037694} 29 
9-962560 | 10,037140] 23° 

10,037187 | 27 
10,0365933 
10.036680 


9-966109 14 


9-966 352 


alice 
Ne 


on 


wy lee 


\~ 


9959403 .10,030597 
9:989656 | 10.030344 
Co Tang! Tangens. 


Blowpwalu as 


Degree 43. 
_Sine | Co-fine 
9.823783 |, 9.864127 
9.833919 | 9.864010 
9.334054 i 9.893892 
9334189 
9-8 34324 
91834460, 19-853 537 


Co-Fang: 


10.030344 
)| 10.03 2091 
10,02 ,833 
10.029584 
}} 10.029331 
2.2, 10.029978 
5.1 10.028325 
8) 10.023572 
10.028318 
10.023065 
8 | ro.027812 
10.0275 59, 
. | 10,027306, 
10027052 
10.0257y9)! 46 
29 ;] 10.026546 
9+973707 | 10.026293 | ap 
| 92973960 | 10,026040 
9:36 1996 |. 10,025787 
| 9:861877 |. 10.025533 
a 9861757, th 72% ‘ng 10,025280. 
1 | 9.861638}. 3 | 10.025027 | 35 

bg 861519 |}. $04034774, 
379. | 9:861399}| 9.975479| 10.024521 
24..| 9-837012 | 9.851280 || 9.975732] 10.024268: 
as | 9-837146 | 9.861161 |. 10.024015 
196 | 9-837279.°9-361041 |. 
27 90837412 | 9.860921 |. 


Xo CON) rq ep a tS lel = 


10 


Co fine ty Sine, 


Degree. 46. 


9.838477 
; inet 
9+939742 
5-8 38875 
9.839007 
pabiora® 
9.839272 
33 94904, 
9-339535 
9.839668 
9835890 
9-539932 
9 840064 
9.840r o£ 
9.840328 
9.840459 
a; | 9-84059r 
“9.340722 
atotn 
9840985 
poniniedy 
9841247 
“9.841378 
| 9841509 
192841640 
9.841771 
J Cosine 


egree- 


"1 Co fine 


—_— .-——- -—— 


5+36056:2 | 
9.860422 


8] 9.860322 


9.860202 
9.860082 
9.859962 
9.854842 | 
9.859721 
9.859601 | 
9.359480 | 
9:859360 
9:359239 | 
9.859118 
9+858998 
9:858877 
9.858756 
9:8 58635 
9.58514 
9.858193 
9.858272 
9:358150 
9.858929 
9.857908 
9357786 
9°857665 | 
9:357543 
9.857421 


9:357300 | 
9-857178 


9-857056 
9.856954 | 


Sine | | Co.Fang 


Tangent. 
POTTY 
9977503 
9977756 
9.978009 
9.978262 
9.979515 
9978768 
5+97 902" 
9+979274 
91979327 
9:979780 
9-930°33 
9+930235 
9+980538 
94980791 
9931044 
9.931297 
9.981550 
9.931803 
9982056 
92982309 
9.98 2562 
9.982814 
9-983057 
9-983320 


| 9983573 


92933826 
9.984079 
9-9843 31 


96984554 


9.984837 


Degree 46. 


.10.016933 
10.016427 


10.016921 


Co Tang. 

10,022750 130 
10,022497 
10,.022244 
10,021 991 
joseigt 73° 
10021485 


10,021232' 
10.020979 
16.020726 
10,02047 3 
10.020220 


10.019714 
10,01 9461 


13,019209 
10,01 0956 
10.018703 
10.018450 
10,018197 
10.017944 
10,017691 } 
10.917438 
10.017185} 


I0.016680 


L0.016174 


10.01 5668 
10,01 5416 
10,015 163} 


Tangent 


A Pe 


oxo ON OH 


Sine. 
9841771 
9.341 902 
9.842033 
9.342163 
9.342294 
9832924 
94342555 
9.342635 
9.94 815 
9.842945 
ansgeee 
9.843206 
9.343336 
9.843465 
9.843595 
9:343725 
9843855 
9.843984 
9.844114 


| 9344243 


9.844372 
9.844502 
9.844.631 
9.844760 
9.844889 
9.845018 
9.845147 
9.845276 
9845404 
9-845533 


9.845662 


Co-fine 


Degree 44. 


Co fine 


9.856934 


— «ss 


9.856812 
9.856690 
9.356568 
9-856445 
9956323 
9.856201 
9.856078 
9:855956 
9855833 
9-855710 
9.855588 
9.355465 
9:355342 
9.355219 
9:35 5096 
9.854973 
9-354850 
9.854727 
9+854603 
9854480 
9.854356 
9.854233 
9.854109 
9.853986 
9.853862 


9.853738. 


9.853644 
9853490 
9.853366 
9:353242 
Sine 


mt 


‘Bangenc 


9.984837 
9985090 
9:985343 
9*99559 

9+985848 
94986 lol 
9.986354 
9+936607 
9.936859 
9.987412 


iI 9+987365 


9.987618 
9.987871 
' 9.988123 
9988376 
94988679 
9-989: 34 
9-98 9387 
9-989640 
9-939893 


9990145 | 


Co-T ang. 
£9.01 5163 
10,01 4910 
10,014657 
10.01.5404 
10.014151 
10.01 3899 
10.01 3646 
10,013393 
10.0131 40 
10,012383 
10,01 2635 


10,01 2382} 


10,012529 
10,011577 
10,011624 
10,011371 
10.011118 
10.0] 0366 
10.01 0613 
10.010360 


10.010107 


10.009855 


9499038 | 10.009602, 
9.990651 | 10.009349 


92990993 | 
BP91AS6 | LO. COREA 


9991499 
9.991662 


9.99191 4| 10.00 
9.992167 | £0,097833 | 31 
9:992.420 | 1.007580 30, 


Co-Tang- | Tangent. |M |. 


Degree 45. 


102009096 


10,008591 
10,0083 38 


: ee er Ta” f 


8036 Ba: ; 


é| 
51 
58.) 
5744 | 
56. 


Sine 


9-845790 . 9853113 
9845919 | 9852094 | 

9.316047 , 9 
9. 51845175 
9.346304 9.8 852520 
9» 9-816 132 | 9.8 9.852496 
37 | 9.845550 3 352371 


9.851121 


| Co- fire | 
9:8 9.845662 | 9. 9-853242| 


52859 | | 
Is. 9. 852745 


con 9.851246 


9.848091 
: 9.848 213s 


9.350995 | | 
9.850370 
9.350745 
9. 9.850619 
92350493 |i 
9.350357 


2.19.818979 |9- SHigoss 


'}9.849106 | 9.849364 
19-849132 | 9.349737 
9-349359.| 9.349511 
94349435 | 9.849185 | 


Co fae Sine 


9. 9199 242» 
9: 992572 
1999292 5 
9+993178 
9+ 993430 
9993533 


| 9994947 


9+995199 
9995452 
| 9 995705 
9995957 


9:995 210} 10, 


9+993453 
9.99571 g 
19. 99596 
19. 997220 
ae 


1 9+9ID495 
9: I997AP 


fj 19.09905, 


| 9+993935 
9994189 
9-994442 
9974594 


Degree 44. | 
Re 


| Tangent Zent| Co-Tang. 


Io. 9.097589) 35 3. 
10.007323 29 | 
10.097075} 99 
10.095322 97 
10.095539 | 26: 
10. ag 25 
10,006054! 5; 
10.00 5811 § i2 
10. 1025559} 90: 
10,095305 | a; 
104995053 | 20> 
10,00430r} 75 19 
10.004543; 18: 
10+304295 } 17 
nang 16. 
li 


10.003 537 
10.0032 51 
EGOS 132° si 
£0.002779 | 11 
£0-002527 ° TO 
1.092274 
10,002021} , 
10.00174y} . 
JO00ISI64 6 


To. 2-001 263 5 


10.09f01f [4 4 
10900753 ' 3 
10.900505.) 2, 
Io. aera I 
10.0900090 moa oO 

M 


jCo Lang Dang \Ta Tangenc 


Degree 45, 


eee 


— 


A moft afeful Table, whereby the true 
' time of the Nibt may be known to ay 
minute, without knowing the Afert- 


dian, Height, or Diftance of the %. 


Stits names that! righh afc.) d. ine: , Azimath}-¢ 3 
never fet, and will] in time] bet-the | under |S fe 
‘be under the Pole} under the} pole * | Pole r = 
Stare Pole de | & pol: oe S s 
*: te 
= or gett ee a at 


eR sha ic 
12.38.01 | 00.07 | 00.01.00 £ 
13.08333 |. 03.26 0430.30) E 
1515.39 | 14.40] 02-2130, F 
20.13.11 |. 09.19) O1.43.20) £ 
21.16.04 11.59) 01.51.30) } 
22.53.21] 11.08) 01-33-40) F 
22.55.42 | 12.07 | OT-29.30) E 
23.42.52} C6.26| 00.57.00) fF 
00.10.33 | 02.05 
00.3918} 00.18 | 90.02.30, W 
63.07.09 | 03.40} 00.25.00 YW) 
OF629.051 05.40 | 00.55.00 W 


1) Caffiopeias hip- 
y gi--her lence -* 
gr In Perfens fide - 
4 Great Bears: lip 
5: In his lefr knee 
+ 6 Lower feader - 
: Upper ith’ wain 
8 The lower in 1) 
| g The upper ~~ 
to’ Rump or Alist}. 
it Laft but one tay! 
82 Laft'of the tay! 


ee ee ema ete eee 


13 Laft tarn of Dr.}or.48.12] 10.52] Of.14.40, ZW 
£4 Upper guard 1.2.}-02.24.32 | 26.08 | 02.01.50, W 
v5 Lower of lit. B ]'02.58 42] 26.38) 02.22.10 W 
16 Br. Drag-hea.[05.25.26| 43.17 | 03.42.44 WI 
17 Upp. turn of D.F06.38.11] 34.54) 03.51.20 W 


08.43.06 | 27.20} 02.10.20, W 
08.55.04 | 24-43] 03-04-40) W, 
EI.10.02} 17.30} 01.21.40, W) 3 | 
141.37] To.21 | 00.48.20) W] 3] 
12.20,56] O1.32 ae al : 


18 Cepheus left tho. 
rg In his Girdle- 
$20 Right knee -- 
21 Caffiopeas chair 
22 Inher bres - 


A Table of the Suns Right Afcenfton’ 


im Time. 


14 | 14-42] 233 
14 | 88.35 | 234 
Iq | 22.29) 234 
14 | 26.23 | 235 
TA | 30.19 | 236 
14 | 38.11 237 


14 | 38.11 
14 | 42.08 233 


-- 59 oad rs eye ~olooooolo oa0 glooooo 
-_ 3 . - : 


249 


15 | 51.13 1249 
Anema ene secures snus oot 


A Table of the Suns Right Afcenfion 
in Eime. hs 
RNR AR OS: 6 US, Rk aie 
A } Com ; 
2, = 
If 4f 6 18. 9° 342 
3, 10; 4.22 262 
2} 3! 6/181} 8.43 1262 
34 4 6118 113.08 | 259 : 
4F 4! 6118 17.27 | 261 : 
5H 4! ants 21.48 | 261 |. 
61 4! 6 13 weal m 
7 n 6118 Sas en ’ 
B14! 6/18 erie 
9} 4 6 18 | 39.11 | 260 F. 
io) 4 ie [2g [433 | 280 fF 
12 ; 6118 1 Ge! 260 fs 
13] 4 6718 shea ciate | 
14} 4 719 0.50 259 
15) 4 Z}19] 5.09 759 
16] 4 "71191 "9.97 | 29 
18 , | 257 
5 7; 19 118.02 
ol 5 7}19|2219 pu! 
20} 5 Z| 15 | 26.35} 238 
Zi} s 7119 130.51 ; 
22] 5]. 7119 135.06] 255 
231 5 7 {19 139021. | 255 
237 5]. 7) 19 | 43.35] 254 
25] 5 Z| 12} 47-48 | 253 
26] '5 | 71i9| 52.01 | 753 
274 5117 } 7.| ¥9 | 56.3,) 252 
23] 5 ft | 8 20 | 00.25 | 252 
a9] § 117) 56.28 |} 820} 4.36} 251 
30] 6 8! J ~& 20 8.45 250 
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A Table of the Sens Right Afcenfion 


im Lime. 


CL Com.) TR 3: Come 
tile i 
_ | atte | parts | ditt 
‘Lae Pers HLH jure 
r{ 8 we baap TQ} 22\ 32.13 | 228 
12.56! 

2{ 8/2) fihed. 248 19 | 22 | lina 228 
3} 8) 20 Need 3 lo} 22 | 19.49 | 227 
4 2°.90 | 247 lo | 22 | 23.36 mae 
3 29-27 | 246 ho. bs 2723 hn 
6 j 33.33: 245 1Q 22 31.09 | 226 
7 | 37.38 244] «| 10 | 22° 34-55 | 225 
8 41.42 244 1o}.22 39.40 | 2265 
| 45.46} 244] | 10] 22 42.25 | 225 
re 49.50, 243 Lo | 22 40s10 | 224 
II der ert, ; Io} 22 49.54 4 
53 53 t 242 Lig 22s 
1 57°55. 240 10] 22 53.33 }903 


1.55: 240 


. 


+. 


wv 
Bx 
\¢ \@'N\0 §O 


/ 


©.44 } 231 If | 
8.24230 2 


23 56.20 220- 
\ 24 0000 1.229 


ee | ws 
™ tte re] 
ro hororo eo how co x! 90 © co ccel ac 60 


on of 100 of the moft 


nati 
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In the hrad of Aadr. 
{iher Girdle - - - 
Tn her Ssuther foor 
{fn Aquar, Fonahoar 
in his rigor fhoulder 
Ta his lefe shoulder - 
Ta his Jefr hand -- 
2) Bright ¥inA qui.vul, 
4) Te Horn Yoeo- -- 
4:2. Horn of "P-- - 
3) Brizbt %& in Aries - 
i Capella 
2/Tn his right shoulder 
1) Boores Arcturus - - 


reg Bae Ft SSE 


- ef eaee-=- 


Nanes of the Stars} Longitude 


eps, ae 


VT 09.52.09 
T 25-54-06 
O 09.4445 

23.1949 
i 23.55.03 


a0 18.56.33 [09.42.15 N 


ad 11456.33 
V4 27.15.23 
T 23.42.33 
29.23.33 
T03-11,32 


ve 


| 


4 


Lati tude 


Ges 50 


2542.10 Ne 


27:47.10 N | 


20.59.49 S$} 
1042.1 § N | 


04.50.15 N | 
29+20.40 N © 
07+03,00 N 
08,23. 30 Ne 


09.56.30 N 


TH. 17.23.08 (22.51.45 Ny 
SL. 25.28.29)21.25.40 Np 
% 19.47.32:131.00.40 Nj 


with the Difference for every Ten Years. 


itudes, Right Afcenfios, Decli 


Notahle ‘Stars for Anno 1680, 


A Table of the Longitndes, Lat 


_3}In his left shoulder 


>} Cancer, Prefepe -- 
4] Canc. the Nor. AU. 
4j The Southren Afell. 
Ij The G. doz -# Sirius 

_2t The L.do.4& Precion. 


3) Capric. tue fore horn 
the lover horn 
former in tie tayl 
Jatter in the tay! 

Caf. br. Sith’ chair 

Br 2% in her Breaft 

3) In the be rd of her hip 

(In her kate- - -- - 

' Cepheus in his G'rile 

»Cere the Waal’s jaw 

‘Ta the bztiy Nocth - 

3.TaeNor. ia the Tay! 

*The Southren = -- 

. Nor.Cr. the bright % 


S 14.13.33 [49-51-49 NY 
FL 02.51.29 


V$ 29.27.32 }07 03.18 N 
V$29.40.33 J04-42.10-N 
£3 17.23.33 J02-24-50 $ 
{ev 19.09.33 J02.27-50 S 
TH 00.38.53 [51-17-59 N 


C 09.02.33 48.47.50 N} 
CY 13.26.03 }46.23.50 Ni} 
TY 01.19.33 |71-08.30 Ni 
CS 9945 2:85 (08-3950. 
"17.31.21 |20.17-20 §¢ 
H 25.29.53 |09.58.10 § 
} 28.02.52 |30.42.40 § 
1H,.07.45 436 |44-25.60 Nt 


ww | www 


N bo 


afc i fed rea. i inti} Declinati. 


— — eee 
or ares >” 


t se aA VT a ereenyy 
5 7453.44, 23-51.554.27.20.38 N 
12.54.44 0.51.39 » 33-56» 4.N 
26°0 3,03 1.44.16 | 40.46. ON 
39 54-00 | 22.39.36] 31.14.10 $ 


27. 120.55 | 21.49.2} 1.49.32. 8 
18.39.42 21.14.39 ie 53: 58 S 


07.30.42 | 20.30.03 
93-47-23 | 19.35. 9 
24.09.36 | 1.36.2 
24.13.39 39 1.36.55 
27.18.58.| 1.49.16, 
3° .dy.08 4.52.36 
4.06.06 J _§.36.24 
0.18.50} 14. 1.15 
14.50.09 } 14.19.21 
25.28.26 8.21.54 
25.08.00. 224, 
26.36.32] 8.26.26 
9743-42 | 4-30.55 
10.38.32 7:22.34. 
00.07.34 | 20% 0.30 
00.50.05 | 20. 3.20 
20.39.17 | 21.22.37 
22 26.30 | 21.29.46 
57-59-33 | _23-51.58 
-$»3.9.36 | - 0.22.38 
9-29.24 | 0.37.54. 
16.17.00 | 1.05. 
21.°2.06 | 21.24. 8 
41.23.07 | 2.45.32 
23-57.00 | 1.35.48 
0.49.35 O. 3.14 
6.59 44 | 0.27.59 
30.26.00 | 15.21.44 


Z.ae oS 
‘3. 3.36 N 
17.42.12 N 
19.12. 42 N 
21.88 55.30N 
45.38.00 N 


11651.02 $ 
10.31.50 S 
19.42.32 S$ 
27-49-32 N 
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nation of 100 of t 


i 


tudes, ‘Right Afcenfion, Deel. 
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tndes, Lat 
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A Table of the Long 


Notable Stars for Anno 1680, with the Difference for every Ten Years, 


x Names of the Stary Longitude | Latitud: 
; Q , ww 2 Lena 0H 


3 In the Swans bill - 473:26.48.37 45+0}.CO} 
3 Inher Breat. 2} 20.28.37 j57+10.291 
3 jIn her tayl —-—-]€ 00.58.18 [59-57-20 1 
3 Toher upp-r wing - PO 11.57.53 |64-25.502 


— 


“3 In ber] wer -.- ) 23.14.22 49-27.00 1 
3 Bright 2% in Draco |x@ 23-29-13 {75.02.10} 


AGemin?s head of Ca YO 15-44-53 |10.02.501 
2 IGem. head of Pallux\8o 18.47.59 j05.38.30 1 
2 Hn the bright foot :| 0 04.34.53 |06.48.d0_, 

_3 jAercules his head ~.},@°ut- 41.13 }37-22.15 2 
3 "in his rigot fhoulde: [M|. 25.37.43 lars i 
3 jIn his lefe shoulde:|@ 10.20.13 (47-46615 3 
1 tHydr.*s Heart : heise j22.23.50 
TiLyons Heart tL 25-31448 00.26.20 2 


|_£ fiyons Tyal —-— K 17.09.53 12-16.202 


2ILy. bride in his cref KL 25.0125 108. eae 
2 Ly. br. Xin his loin [YE 05.50.38 j14.18.30 2 
3 |Ly.i’th’ top of’s neckleL 2259.53 }11-48.40 1 
3 |Ly. below in his ne. k'bL_ 23.22.23 04.5% 40 1 
3 {La the back o’th hare TA 15.12.13 [43-55-50 


2|No-theren Ballance- MA. 14.55.23 ,03.33.301 
: TH 10.39.33 joo-25etO i 
T(Bright J ita’ harpfV$-19.49.33 [61.47.00 1 
3 jI'th’ head of Ophius},@ 19.09.13 |35 55.151 
3 fin his left hand ——} ' 27.54.43 17+18.20 ? 
3 In his right knee —|,7 13.34.13 [07-17-20 1 
3fIn his lefc knee ——]7'04.49«13 [11.29.2012 
3 {In bis right shoulder|,Z 20.55.13 {28.00.20 1 
41Ori. ich’ top of his bh. YE 19.17.53 |13+25-30_ 
21Orions righe should at 9-41 16.06.15 
2 {In his lect shoulder -/T1, 16.29-53 [16.52.30 
i /Orions Foot Riged - IT. 12.19.03 |31.10-10 
2. [Firft of his bele — dL 17.52.32 |23-36.40: 


2. Second of h’s belt-- TE 18.55.48 [24.34.10 
Sr ET REE ORE SRT SLT EEE BATE TEI 


“4 


ee ema 


{c.ind.\r.afint. 


37. 
19.27.36 
2.45.10 
17.37.08 
Bo: 2 
93.17.10 
57 +13.20 
23429+53 
11.25.18 
94645455 
55.01-s2 
44.05.35 
$526.19 
37+57+22 
47-47°45 
73-09-45 
HO.3T.4E 
64.14.55 
49-4116 
47.316 
78.38.80 
L245. 902 
118,21.44 
276429632 
26.0.01.26 
2329.31.01 
252»35.45 
2244.55.01 
2651.54.02 
97 G+24645 
084.25.40 
ee mares 
077.00.52 
9074.47.44 


yo a 


{9.17.59 
20.11.01 


20.30.23 | 


19035023 
29.3309 
17.49+13 


; 07414.00 j 


07.2 5-40 

05;19.04 
17.00.07 
16.16.26 
17.01.45 
9.1149 
09.51.11 
11.32.39 
10.02.07 
10,§7.00 
09.58.45 
09.50.01 
05-14-34 
14.59+56 
14.33+27 
18.25.58 


17.2008 ; 
teva 


16.51.43 
16.1940 
17+27+36 
05+17-39 
05-37-47 
05.08.05 
04.59.18 


0738.54.24 | 05.15.38 
07 9-57-27 | O5.19.51 


22.1540 N 
25.17.81, N 
07.16.39 S 
13.30.58 N 
16.20.52 N 
21.25.43 N 
22.14.32 N 
24.5942 N 
18.19.09 N 


21.00.13 S| 


08.09.58. 
14.39.54 S 
38.31.28 N 
12.51.46 N 
02.19.16 § 
15.14.30 § 
19.59.30 S 
04.43.46 N 
09.42.14 N 
07.17.32 N 
06 01.25 N 


08.35.36 S, 
08.34.14 Sh 


01.25.58 $ 


ie 


Lartude 


LQ - v7 


Longitude 
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Names of the Srars 
ee —— , 


“ 
a 
Hey 


2) srighi@&'n the wing 
2 )Br9 ich Lower w, 
2 Perfeus in his fide-- |. 
3,Ciput Medufe-——~ 
4\Southern fish occiput 
Z1Brigne % bet wixth | 


4} Sagittar. in his head 
_ 14Scorpions’s hearr-— 
3 In his forehead north 
» 310 his forehe. middle 


3,fn his forehead South 
@,5erpents neck br. 3 
‘t{ ulls eye South —- 
2jBulls Northern eye- 
| 3] Ebe low of Hiades 


alttis Nortaern horn- 


f 100 of the mé 


10h 0 


O21.49.03 |22 22 oy 
7&1 6.56605 07:17:00 N 
¥13-53.05 O9'04 09 
V909.05.33 lor 45:30N- 
0'05.18,33 104 25:30.5 
11| 28.40.03 101 05:55N 
1 28.03.13 [0652.40 $ | 
(18.28.53 05.20, 40°53: 
1117.33.53 5.33,50N- 
3105.18.36 05.30.50 si 
Ti O3.59.06 02.36.10 5} 
J} 01.17.03 |o5,46.20 $) 
TL18.05.53 |o5.20.40 5. 
3|His Southern horn - 1120.18.53 07413.303 
| 3jSrightett of the 7E } 40-37-42 03+59830N | 
| ifVirgin Spike -——. | 19.22.53! lor.§ 9,30 Ss". 
3 Br. Min her Girdle big Caaebank 98.40.30N | 
(3jVindimuatrix —— | 05~28.231t6.15.00N| 
 giGreat Bears shoulder | + { 10-41-32} 40.40. 10N | 
‘giNext uader jt————" EL14.51.03 45-05. 4ON J 
2180.96 hinder thigh { + 25-57-33 |47.08.40N | 
3/8r. * on his ba k | 25.33.03 51-37.10N} 
yes his Rump-Aliot = 1404.19.33 54-17-45 N 4 
21 Middlein the Tayt~| "X11.03.59 |55.21.10N } 
_ ajLalt it the Tayt— ) 1422.22.13 }54.24.10N | 
24 Tne Polc Star ———~ | 1124.09.'53 165.59. 5oN" 
“9 Litthe Beats shoulder :( 08.28,12 172.48-40N 
$eei 2 © etme he te bee oe sn 2 Mg 
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ight Afcenfion, 


5, Latitudes, R 
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ihe 
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Nast able Stars f 
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ATable_ of the Longit 


FR ne PTT REEF PETTERS BAT Sa ASSENT MIPPAGN Sar epuare 


t.alc.ind. | raf 


[et ee ery 


081 .03,r2 
222.12.00 
342.06.12 
3242.12.03 
350.1212 
-O45+94.42 
041-53.18 
345-28. 40 
2735.47.37 
242.29.04 
236.40651 
235.19.35 
-223.48.31 
$320.90,00 
064.24.15 
06 2.26.48 
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cies 35 


er 


ee 
ee eo em RR 


9076.31.54 | 05.06.07 1 '38.2¢ 20.38 NI] 6.39 | oo-48 A 
0279.37.18 | 06.18.29 | 20.5722 N° 0.36 |oo12A 
952.0949 | 03.23.39 | 2303.36 N I 0,35 | ca10s A 
197.05.57 | 13.68.23 | 05427-00 S} 0.31 |o3.16 A 
2139. 54-46 12.39.39 0.31 |035,24 5 
igi. 36.55 55 | 12.46.27 @.31 10 185) 
160.56.52 |} 10.43.47 ni ek 
160.32.55 10,42.U1 0.39 }03.12 § 
1774.06.58 | 11.36.27 | 0.33 losho $s 
“179-12.01 | 11.39.28 | 0.32 05.12 S 
4189.54.08 | 12.39.36 "0:27, 03.18 5 
197 +42,26 13.10.50 0,25 }ORT2 § 
POAAUZS | 13.34.46 24 | 03.06 § . 
COD GrA GIO | 09,306.57 Or46 02424 A. 
°222, sbhO> ‘h 14459440 0,01 [PES A ] 
tom 4 2. J 


rafint.{ Declinati. 
h ET 6) yer | 
05-24.%3 02.09.20 § 


21.28.43. 03.27.02 N 
22.48.25 -25.22.09 N 
22.48.52 @13.29.29 N 
03.00.19 


- 48.39.42 N 
3941.30 N 
01.33.26 N 
01.13.coN 


— -——S t-- 


; 22.24.24 
16.09056 , 25+36.42 S 
1546.43 | 18.49.48 S 
15:43008 | 25537-4055 
15. 39454 | 25.05.42 S 
15.29.36 | 07.20024 N 
04.17.37 | 15.50.10 N 
04.09.37 | 18.33.52 N 
04.01.30 | 14.49. o2 N 


13.25.03 Nii 


ai.y.a. ; aed ij Oy: 


hi 4 i yay ay 
039 | 90.30 § 
0.3f | 02.36 A 
0.29 | 03.094 
0.30°.| 03,09 A 
0.20 5} 03-24 4 
2.35, | 92.35 & 
0.39 | 02.30 4 
O34 | 03.18 4 
0,32 |0300 4 
0.47. | 00.483 S 
0.37 | 01.36 A 
0-35 JOL.54A 
0.35 |02.00A 
0.39 102.05 4 
0.30 |02.06 § 
O34 | O1-3rdA 
0.34 JOmA2A 
0.34 | 01.42 A 
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en ee 
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cae eeceeentcinenneemrainncainiitieee etl CT, 
; X 


A Table of Accounts. 
"t farthing , 2 farthings 3 farthings | 
Hi. fhe 1. fh. _d. g. oes ° fh, d. ‘a 
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Ie : Ire2 | 


e 4.0 
20.16, 8.0 


_ i oeedibelideeellianiineemih anal eee 


A Table of Accounts, 


f CY AM pu be 


Lo COX AU PW DH 


aA eo 


Per Py 


Pes 
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A Table co Accounts, 


1D iit zs pence 


S pence 
hi. he d| if. th. d. 


li. fh. d. 
fe 8 


} ev 
t 5 bi : 
2 19 i. 0 I. 4° 
3 To03 c.6 2.0 
“4 1.8 2,0 2. 8 
$ 2.11 2.-6 Rant Te 
6 206 3.0 4: Oo 
Ay 2eL1 3..6 » 4. 8 
8 3054 4.0 5.4 
9 3 9 4. 6 6s 8 
_ ro 4. 2 Se 0 8 
20 8, 4 {0.0 
3° 12.6 15.0 
4° 16. In Oo O 
$0 I.Q oO] 1. 5.0 
So I. 50] 1.10.0 
vhe) I. 9. 2] 1.15.0 
G80} 1.13. 4] 2.20, 0} 
99 1.17. 6 2. 5.0 


26.13. 


of 19.15. o| 22,10. 30,00. 3 
toe 25.16. 25. 0. 33.6. 8 
‘2000 | 4IsI2. 4] $0 O 66.1% 4 


$000 | 104. 3. 4 


y 166.13. 4 
Io000 1208. 6. B 6.3 


aa aera eS 
A Table of Accounts. | 


| 9 pence | lo. pence} 14. pence.| ¥2. pencel 
li. fh. d.} Ji. th. d. | li. Th. d. fli. the di 
ears aii <3 ee Se pS 
2 r.6 oo OE T.10 
~ 3.¢ (2.6 2. 
& 30 3+ 4 3° 
5 3°9 4.2 4-7 
6 . 4.5 5. ° a 8 
Be: 5.10 . 5 
g Fay 6..8 7+ 4 
ETRE 4 6.9. Rect — 8. 23, | cena 
to RO. sed 9.2" 
20 150 16. 8 18. 4 
30 1. 2.6 I. 5. © 1. 7.6 1.10, 


160 oO 4. 2° 4 4.11..8 5.0 
200] 710. o .6.8 9 3 44 10.0 
300] 11.5, Of 12.10. Of 13.15. 0 | 38 0, 
409/ 35.0. .0f 316.13. 4] 18. 6,8 | 20. 0 
SOO} 18.15. Oo} 20.16. 8} 22.18. 4 | 25. 0, 
600} 22.10..0] 25. oO. of 17.10. 0 3 0. 

Oo} 26.5, Of 29 3.4} 320%. 35..0 

Cof 30.0, Of 33.6. 8] 36.13. 4 | go. o, 
YOO} 33.15- O}| 37.10, Of 41. 5.0] 48. 0, 
TOQ0O |. 37.10. 0} 41.33. 41 45.16. 8 50. O, 
20001 75.'0, O » 6, yi,d3. 4 | 100, 0, 
5000} 187.10. 0}. 208. 6, 8} 229, 3. 250. Oo, 

o 


416.13. 4 


458, 6. ; 500, On 
) 


Forreign Weights and Meafures, 
| = Carefully compared with the 


moa m oo ey] vot : ve? 
Foal bog) 222 
“OF OS BIBS. 
Sale sm Say of 
SPnesl|” Ri 
S- bea = 
rh oh oo Lf 
Ad pal is 
i eT EEE eee 
2 France, 
ait 4 
. Paris, the Ropil Foot— | #.05d} 1.00.8 | 0,93 
| Lyon Ell——— ; 8.976 | 3.11.7 | 1.09 
Bologn Ell—-—----———— |_ 2. 76 | 2.00.8 | 0,89 
& ; 
ip beety Provinces.} 
i‘ Amferdam Foot ———— 2942 bo.11-3'| 0.93 
Elul—_—-—— 26259 } 2.03.2 
Antwerp Foot---—————. | .946 }0.11.3:| 0:98 
: Ell} 2»273 | 2.03.3 
Brill Foot ———-—= ———_} 1.103 | F.01.2 . 
Dort Foot —_—__—_-———~ |_ 1.184 | 1.02.2 he 
Ry land or Ronn Foot- | 1.033 § 1.00.4 | 0.96 
El ————.| 2.260 2.03.1 
| Lorain Foot ——~——— 958 } .11.4] O.08 
Mechalin Foot —— 919 | .II.0 | 0.93 
{ Middteburg Foot 991 11.9 | 0.98 


{ Hambrough Ell--———— 
. Lipfig EU 
’ Lubick Ell ———— —__ 


| Frankford ad Menam 
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